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14 CFR Part 36
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RIN 2120- AHO3

Noi se Certification Standards for Subsonic Jet Airplanes and
Subsoni ¢ Transport Category Large Airplanes

AGENCY: Federal Aviation Adm nistration, DOT

ACTION:  Notice of Proposed Rul emaki ng (NPRM .

SUWARY: The FAA i s proposing changes to the noise certification
standards for subsonic jet airplanes and subsonic transport
category large airplanes. These proposed changes are based on the
joint effort of the Federal Aviation Adm nistration (FAA), the

Eur opean Joint Aviation Authorities (JAA), and Avi ation Rul emaki ng
Advi sory Conmttee (ARAC), to harnoni ze the U S. noise
certification regul ations and the European Joint Aviation

Requi renents (JAR) for subsonic jet airplanes and subsonic
transport category large airplanes. These proposed changes woul d
provi de nearly uniformnoise certification standards for airpl anes
certificated in the United States and in the JAA countries. The
har noni zati on of the noise certification standards would sinplify
ai rwort hi ness approvals for inport and export purposes.

DATE: Comments nust be received on or before Cctober 10, 2000.



ADDRESS: Address your comments to the Docket Managenent System
U. S. Departnent of Transportation, Room Plaza 401, 400 Seventh
Street, SW, Wshington, DC 20590-0001. You nust identify the
docket number FAA-2000-7587 at the beginning of your comments,
and you should submt two copies of your comments. |If you w sh
to receive confirmation that FAA received your comments, include
a sel f-addressed, stanped postcard.

You may al so submit comments and you nmay review public
dockets through the Internet at http://dnms.dot.gov. You may
review the public docket containing coments to these proposed
regul ations in person in the Dockets Ofice between 9:00 a.m and
5:00 p.m, Monday through Friday, except Federal holidays. The
Dockets O fice is on the plaza | evel of the NASSIF Buil ding at
t he Departnent of Transportation at the above address.

FOR FURTHER | NFORMVATI ON CONTACT: Janes Skal ecky, AEE-100, Ofice
of Environnment and Energy (AEE), Federal Aviation Adm nistration,
800 | ndependence Avenue, SW, Washington, DC 20591; tel ephone
(202) 267-3699; facsimle (202) 267-5594; or enail at

| ames. skal ecky@ aa. gov.

SUPPLEMENTARY | NFORVATI ON:

Comments Invited

I nterested persons are invited to participate in this
rul emaki ng by submtting witten corments, data, views, or

argunents. Comments on the possible environnental, economc, and



federalismor energy related inpact of the adoption of this
proposal are wel coned.

Comments should carry the regul atory docket or notice nunber
and shoul d be submitted in triplicate to the Rul es Docket address
specified above. Al coments received and a report summari zi ng
any substantive public contact with FAA personnel on this
rulemaking will be filed in the docket. The docket is avail able
for public inspection both before and after the closing date for
recei ving conments.

Before taking any final action on this proposal, the
Adm nistrator will consider the cormments made on or before the
closing date for comments, and the proposal nay be changed in
[ight of the coments received.

The FAA wi |l acknow edge recei pt of comments if commenters
i ncl ude a sel f-addressed, stanped postcard with the comments. The
post cards shoul d be marked "Conments to Docket No. FAA-2000-7587."
When the conmments are received by the FAA the postcards will be
dated, tinme stanped, and returned to the commenters.

Avai lability of the NPRM

An el ectronic copy of this docunent may be downl oaded usi ng
a nodem and suitabl e comuni cations software fromthe FAA
regul ati ons section of the FedWwrld electronic bulletin board

service (tel ephone: (703) 321-3339) or the Governnent Printing



Ofice (GPO)'s electronic bulletin board service (tel ephone:
(202) 512-1661).

I nternet users may reach the FAA' s web page at
http://ww. faa. gov/avr/arm nprm nprm htmor the GPO s web page at
http://ww. access. gpo. gov/nara for access to recently published
rul emaki ng docunents.

Any person may obtain a copy of this docunent by submtting
a request to the Federal Aviation Adm nistration, Ofice of
Rul emaki ng, ARM 1, 800 | ndependence Avenue SW, Washi ngton, DC
20591, or by calling (202) 267-9680. Communi cations mnust
identify the notice nunber or docket nunber of this NPRM

Persons interested in being placed on the mailing list for
future rul emaki ng docunments should request fromthe above office
a copy of Advisory Circular No. 11-2A Notice of Proposed
Rul emaki ng Di stribution System which describes the application

pr ocedure.

Backgr ound

Current Regul ati ons.

Under 49 U.S.C. 44715, the Adm nistrator of the Federal
Aviation Admnistration is directed to prescribe “standards to
nmeasure aircraft noi se and sonic boom...and regulations to
control and abate aircraft noise and sonic boom” Part 36 of

Title 14 of the Code of Federal Regul ations (part 36) contains the



FAA' s noi se standards and regul ations that apply to the issuance
of type certificates for all types of aircraft. Subparts A B and
C and appendices A, B and C of part 36 contain the requirenents
and standards that apply to subsonic jet airplanes and subsonic
transport category large airplanes. Appendices A B and C of

part 36 specify the test conditions, procedures, and noi se |evels

necessary to denonstrate conpliance.

Gover nnent and | ndustry Cooperati on.

In June 1990 at a neeting of the Joint Aviation Authorities
(JAA) Council, which consists of JAA nenbers from European
countries and the FAA, the FAA Admnistrator commtted the FAAto
support the harnonization of the U S. regulations with the Joint
Avi ation Regul ations (JAR). The Joint Aviation Regulations are
bei ng devel oped for use by the European authorities that are
menber countries of the JAA

In January 1991, the FAA established the Aviation Rul emaki ng
Advi sory Committee to serve as a forumfor the FAA to obtain input
from outside the government on major regulatory issues facing the
agency. The FAA has tasked ARAC with noise certification issues.
These issues involve the harnonization of part 36 wth JAR 36, the
har noni zati on of associ ated gui dance nmaterial including equival ent
procedures, and interpretations of the regulations. On Qctober

17, 1995, the ARAC established the FAR/ JAR Harnoni zati on Wor ki ng



G oup for Subsonic Transport Category Large Airplanes and
Subsoni ¢ Turbojet Powered Airplanes (60 FR 53824). The worki ng
group task included review ng the applicable provisions of
subparts A, B, and C, and appendices A B, and C of part 36, and
harnoni zing themw th the correspondi ng applicabl e provisions of
JAR 36. The working group was asked to consider the current

i nternational standards and reconmended practices, as issued under
International Gvil Aviation Organization (I CAO, Annex 16, Vol une
1, and its associated Techni cal Manual, as the basis for

devel opnent of these harnoni zation proposals. A reconmendation
for amending part 36 was forwarded to the ARAC. After due
consideration including a neeting open to the public on May 18,
2000, this recomendation agreed to by ARAC was forwarded, in the

formof a draft NPRM to the FAA for consideration.

Synopsi s of the Proposa
Part 36 contains noise standards for aircraft type and
ai rworthiness certification. Subparts A B, and C, and the
rel ated appendices A, B, and C, of part 36 prescribe noise |evels
and test procedures for subsonic jet airplanes and subsonic
transport category large airplanes, including rules governing the
i ssuance of original, amended, or supplenental type certificates.
This notice of proposed rul emaki ng i ncl udes changes to part

36 in three major categories. First, there are substantive



changes to technical material, such as proposing a revised nethod
for denonstrating the |ateral noise certification |level for
propel l er-driven |large airplanes. These changes are di scussed
individually in this preanble. Second, there are nmany proposed
changes to regulatory text that would serve to mnimze the

| anguage di fferences between part 36 and JAR 36, while having no
substantive effect on the regulatory standards of part 36. These
text changes are not specifically discussed in this preanble
Third, there are nunerous proposed changes to the section

desi gnations of current Appendices A B, and C of part 36 that
woul d nore closely align part 36 and JAR 36 formats. Changes in
this category woul d have no substantive effect on the regul atory
standards of part 36. The changes in part 36 appendi ces
designation are shown in a tabular format that identifies current
part 36 appendi ces sections and the correspondi ng section of the
proposed revision. This redesignation table appears at the end of

t he section-by-section discussion.

Sect i on-by-Section Di scussion

The following is a section-by-section discussion of the
proposed anmendnments that will cover the substantive changes being
proposed for the regulatory standards of part 36 and its
appendi ces. Sections that are proposed for redesignation, but not

substantively changed, will not be discussed, but wll appear only



in the redesignation table that follows the section-by-section

di scussi on. Throughout the proposed anendnent, the term*®“jet” has
been used when referring to turbojet and turbofan engines. This
woul d change the termnology in current part 36, which uses the
term“turbojet” when referring to both turbojet and turbofan

engi nes. This change would result in the sane term nol ogy usage
by both part 36 and JAR 36, when referring to turbojet and

t ur bof an engi nes.

Section 36.1

The FAA is proposing to renove section 36.1(d)(3). This
section should have been renoved by Anendnent 36-10 (43 FR 28406,
June 29, 1978), which redesi gnated section 36.1(d)(3) as section

36. 1(d) (1) (iii).

In section 36.1(f)(1), the terns “takeoff” and “sideline” are
proposed to be replaced with the terns “flyover” and “lateral”,
respectively. This change woul d harnoni ze the term nol ogy based

on the international standard.

Section 36.2




Section 36.2, “Special retroactive requirenents” woul d be
renmoved. Section 36.2 requires that the noise certification
appl i cant show conpliance to the part 36 anmendnent that is in
effect on the date of certification. This requirenment was
included in part 36 when the FAA did not have the authority to
prevent the issuance of a type certificate for an aircraft for
whi ch avai |l abl e and reasonabl e noi se reduction design practices
had not been incorporated. The FAA subsequently received this
authority under the Noise Control Act of 1972; the retroactive
requi renment contained in section 36.2 is no | onger necessary.
Thi s change woul d harnoni ze the applicability designation of part
36 with that contained in section 1.7 of | CAO annex 16, Chapter
1. In conjunction with the proposed renoval of the special
retroactive requirenents of part 36 section 36.2, this notice
proposes changes to sections 21.17 and 21.101(a) of part 21 of
this chapter to renove references to part 36 that are contained

in these sections of part 21.



Section 36.6

The FAA proposes to add five specifications to the
i ncorporated matter under section 36.6. These specifications are
referred to under proposed section A36.3, which would update
requi renments for nmeasurenent and anal ysis systens to address the
| atest standards and equi pnment technol ogy. Updated addresses for
the International Electrotechnical Conmm ssion, Anerican National
Standards Institute, and FAA Regional Headquarters are al so

i ncluded in proposed section 36. 6.

Section 36.101 and 36. 103

Two sections, 36.101, Noise neasurenent, and 36. 103, Noise
eval uation, would be replaced with a new section 36.101, Noise
nmeasur enent and eval uation. The proposed section 36.101 reflects
t he proposal to conbine the material contained in current Appendi X
A and Appendi x B into proposed Appendi x A This proposed change
woul d nore closely align part 36 and JAR 36 fornmats w thout any
substantive effect. A so for the purpose of aligning the formats
of part 36 and JAR 36, the FAA proposes to redesignate section

36. 201 as section 36.103. Current subpart C would be reserved.

10



Appendi x A - Aircraft Noi se Measurenent and Eval uati on Under

§ 36.101

The proposed Appendix A to part 36, Aircraft Noise
Measur ement and Eval uati on under section 36.101, woul d repl ace
current Appendix A, Aircraft Noi se Measurenent under section
36. 101, and Appendix B, Aircraft Noise Eval uation under section
36.103. The harnoni zation objective is to devel op seanl ess part
36 and JAR 36 regul ations that reflect 1 CAO Annex 16 to the
extent possible. The text of JAR 36, Appendix A, is essentially
a copy of Annex 16, Appendix 2. The proposed Appendix A to part
36 was devel oped with the intent of maintaining a section format

consi stent wth JAR 36, Appendi x A and | CAO Annex 16, Appendix 2.

Appendi x A36.1 | ntroduction.

A new section A36.1.2 would be added to state that the noise
certification instructions and procedures given are intended to
ensure uniformresults and to permt conparison between tests of
various types of aircraft conducted in various geographical

| ocati ons.

Appendi x A36.2 Noise certification test and neasurenment

condi ti ons.
Proposed section A36.2 would replace current section A36. 1.

Thi s proposed section describes the conditions under which noise

11



certification testing would be conducted and t he measurenent
procedures that woul d be required.

Under the proposal, current section A36.5(e)(4), that
addresses the use of equival ent procedures, woul d be del eted.
The key requirenent of the section, that equival ent procedures
must be FAA-approved, is already addressed in the regul atory text
of section 36.101. Additional information on the use of
equi val ent procedures would be provided in the note contained in
section A36.2.1.1. Therefore, section A36.5(e)(4) would be
del eted since its content would be addressed in section 36.101.

A note in section A36.2.1.1 would reference the gui dance
material on the use of equival ent procedures contained in
Advi sory G rcul ar 36-4C, “Noise Standards: Aircraft Type and
Airworthiness Certification”. Current AC36-4B, “Noise
Certification Handbook”, contains guidance naterial on the use of
equi val ent procedures. AC36-4B will be revised and significantly
changed in format and content, and w |l be designated AC36-4C,
“Noi se Standards: Aircraft Type and Airworthiness Certification.”
The FAA intends to issue the new AC36-4C concurrently with the
final rule that results fromthis notice. The AC36-4C is
referred to as “the current Advisory Crcular for this part”
t hroughout the proposed regulatory text in order to avoid the

need for formal rulemaking any tinme the Advisory Circular is

12



revised. Throughout this preanble, however, the Advisory
Circular is referred to as Advisory Circular 36-4C.

Most of proposed section A36.2 is noved from sections A36.1
A36.5 and A36.9. Under the proposal, the material in current
section A36.1(c)(1) would be noved to proposed
section A36.2.2.2(a) and revised to renove the word "rain", since
rain is included in the term"precipitation.” The material in
section A36.1(c)(2) would be noved to proposed
section A36.2.2.2(b) and the mninumtest tenperature limt
decreased from 36°F (2.2°C) to 14°F (-10°C). The current 36°F
(2.2°C) tenperature limt is considered unnecessarily
restrictive, given that no higher |evels of atnospheric
absorption, conpared with those existing in the current test
wi ndow, could be encountered by |owering the test day
tenperature. Under this revised mninumtest tenperature limt,
testing would still be required to be conducted in conformance
with the operational tenperature limt for the noise nmeasuring
equi pnent bei ng used.

Proposed section A36.2.2.2(c), does not contain the current
section A36.1(c)(3) provision that permts expanded atnospheric
attenuation rates when the dew point and dry bul b tenperatures
used for obtaining relative humdity are neasured with a device
which is accurate to within + 0.5°C. This allowance for expanded

at nospheric attenuation rates is already permtted as an

13



equi val ent procedure by AC36-4B, and will continue to be
permtted as an equi val ent procedure in the revision to AC36-4B
(1.e., AC36-4C). The result would be no change in the all owance
of expanded at nospheric attenuation rates. This change is
proposed to neet the harnonization objective to nore closely
align part 36 and JAR 36 fornmats.

The requirenent to obtain neteorol ogi cal neasurenments wthin
“25 mnutes” of each noise test neasurenent as required in
current section A36.9(b)(3) would be changed to “30 mnutes” in
proposed section A36.2.2.2(g). Thirty mnutes is the established
i nternational standard in | CAO Annex 16. The FAA was unable to
find a technical reason why the neteorol ogical neasurenment tine
was originally set at 25 mnutes. Based on technical and
application considerations, an increnent of 5 m nutes does not
constitute a substantive difference. No known technical criteria
exist with which to assess this mnimal time increment. This
change is being proposed to achi eve harnoni zati on by adopting a
single international standard.

Current section A36.9(d)(3) would be revised and noved to
section A36.2.2.3. This anendnent woul d change the nethod used
to establish layer depth to a single international standard.

Part 36 does not provide specific criteria for determ ning |ayer
depth, except to require that it be no greater than 100 ft. The

proposed criteria for determning | ayer depth is the sane as that

14



used to specify the onset of required |layering, i.e. under

weat her conditions where the atnospheric attenuation rate changes
by nore than +/-1.6 dB/ 1000 ft (+/-0.5 dB/ 100m over the sound
propagati on distance. Under this proposal, the mninmm]layer
depth woul d be established as 100 feet (30 neters). Thus, the

| ayer depth would be 100 feet (30 neters) in cases where the

at nospheric rate change criteria would limt the |ayer depth to

| ess than 100 feet (30 neters).

Section A36.3 Measurenent of aircraft noi se received on the

gr ound.

The proposed changes to this section are intended to update
the requirenents for nmeasurenent and anal ysis systens to address
the | atest standards and equi prment technol ogy. The changes were
drafted by an international task group, that has years of
knowl edge and experience in the noise certification of airplanes,
and was assenbled to update the | CAO Annex 16 requirenments for
measur enent and anal ysis systens. The proposed changes in
section A36.3 incorporates the international task group’s
recommendati ons, which were agreed to by Wirking G oup 1 of the
| CAO Commttee on Aviation Environnmental Protection (I CAQ CAEP)
Further, the proposed changes are intended to harnonize with the

i nternational standard, Annex 16. The primary purpose of this

15



work was to address considerations related to the use of digital
equi pnent. Many of these considerations are addressed in the

I nternational Electro-Technical Comm ssion (IEC) Standard 61265
and | EC Standard 61260. Accordingly, nmuch of the pertinent text
fromthese standards has been included in the requirenents

devel oped by the international task group. These |EC standards
al so reflect general inprovenents to instrunentation technol ogy
t hat have occurred over the past decade, although they are not
necessarily related to the advent of digital technology. In
addition to inprovenents tied to the | EC standards, several
changes that resulted fromthe work of the task group are |inked
to general advancenents in noise nmeasurenent instrunmentation

overall.

Proposed section A36.3 includes the follow ng specific
changes to current section A36.3. Current section A36.3 does not
include definitions. Section A36.3.1, Definitions, would be
added to define the terns used in proposed section A36.3. Under
the proposal, section A36.3.2, Reference environnental
conditions, would be added for specifying the performance of a

measur enent system

16



Section A36.3.3.2 would specify anti-alias requirenents for
measur enent systens that include analog to digital signal

conver si on.

Proposed section A36.3.4.1 would add a requirenent that
W ndscreen insertion |oss not exceed +1.5 dB. In addition,
proposed section A36.3.9.10 woul d specify all owabl e changes in

W ndscreen insertion | oss.

Proposed sections A36.3.5.3 and A36.3.5.4 woul d specify
m crophone sensitivity requirenents only at the m dband
frequencies. This is a sinplification of the current part 36
requi renment contained in sections A36.3(c)(2)(ii) and
A36.3(c)(2)(iii). Sections A36.3.5.3 and A36.3.5.4 would al so
specify nore stringent tol erances on m crophone sensitivity.
Typi cal m crophones that are currently used in part 36 noise
certification testing conply with this nore stringent m crophone

sensitivity requirenent.

Proposed section A36.3.6.3 would add a tol erance for

frequency response of the neasurenent system

17



For anal og tape, proposed section A36.3.6.4 would add a +0.5
dB tolerance for anplitude fluctuations of a recorded 1 kHz

si gnal .

Proposed section A36.3.6.5 would add a tol erance for
anplitude linearity, at several specific frequencies, for the

measur enent system (excl usive of the m crophone.)

Proposed section A36.3.6.6 would require that the electronic
signal level corresponding to the calibration sound pressure
|l evel be from5 dB to 30 dB |l ess than the upper boundary of the
measurenent systemlevel range. A simlar requirenment in current

part 36, section A36.(c)(3)(i), is 10 dB.

Proposed section A36.3.6.8 would add a requirenent for an

overload indicator in the recording and reproduci ng system

Proposed section A36.3.6.9 would allow for nmeasurenent
system attenuators to operate in known intervals of deci bel
steps, rather than in equal interval steps, as in current part 36

section A36. 3(b)(6).

18



Proposed section A36.3.7.2(e) would add a requirenent that
the anal yzer operate in real time from50 Hz through at |east 12

kHz.

Proposed section A36.3.7.3 would specify I EC 61260 cl ass 2
el ectrical performance requirenents as the m ni num standard for
anal yzers. This change updates the specifications for analyzers
used in conjunction with part 36 noise certification. Proposed
section A36.3.7.3 would also require that filter bandw dth
adj ustnments be determ ned in accordance with I EC 61260. The |IEC
met hod requires that the adjustnent be based on nore frequencies

than are required under current part 36.

Proposed section A36.3.7.4 would contain a correction to the
sl ow time-wei ghting characteristics in current section
A36. 3(d)(5)(ii) and (iii). Section A36.3.7.6 would specify that
the instant in tine at which a slow tine wei ghted sound pressure
| evel is characterized should be 0.75 seconds earlier than the
actual readout tinme. The current requirenent specifies that the
instant in time at which a readout is characterized nust be the

m dpoi nt of the averagi ng peri od.

Proposed section A36.3.7.5 would specify a conti nuous

exponential averaging process equation through which sinmulated

19



sl ow wei ght ed sound pressure | evels can be obtained. Section
A36.3.7.5 woul d al so specify an equation that results in an

approxi mati on of continuous exponential averaging.

Section A36.3.7.7 would require that the anal yzer resol ution
must be 0.1 dB or finer. The current requirenent, in section
A36. 3(d)(7) specifies that the anplitude resolution of the

anal yzer nust be at |east +0.25 dB.

Proposed section A36.3.9.1 would require that calibration
adj ustnments be applied to the neasured sound | evels determ ned
fromthe output of the analyzer; the current rule permts these
calibrations to be applied within the analyzer. This change is
necessary to enable the FAA to determ ne whet her these

calibration adjustnents have been applied correctly.

Proposed section A36.3.9.3 would allow the free-field
corrections based on grazing incidence to be applied when the
sound incidence angle is within + 30 degrees of grazing

i nci dence.

Proposed section A36.3.9.4 would require that at |east 30
seconds of pink noise be recorded for anal og tape recorders; the

current section A36.3(e)(4)(ii) requirenent is for at |east 15
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seconds of pink noise. This change would result in a nore
accurate pink noise correction and would harnoni ze with the

i nternati onal standard.

Proposed section A36.3.9.6 would require that attenuator
accuracy be within 0.1 dB. Section A36.3(b)(6) currently
requi res that attenuator accuracy be within 0.2 dB. The proposed
rule would require that calibration be checked within six nonths
of each test series. The current rule does not specify a tine

period within which calibration nust be checked.

Proposed sections A36.3.9.5 and A36.3.9.7 would change
calibration requirenents for the pink noise generator and sound
calibrator to allow calibration to occur within six nonths
precedi ng or succeeding the test instead of requiring it to be
within the preceding six nonths as required by current section

A36.3(e) (7).

Proposed section A36.3.9.7 would add a new calibration
requirenent that limts the change in output of the sound
calibrator to not nore than 0.2 dB, as conpared to the previous

cal i brati on.
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Proposed section A36.3.9.8 would allow for the use of sound
calibrators other than pistonphones, as specified by current
section A36.3(e)(4). Section A36.3.8.1 would specify the class
1L requirenments of | EC 60942, entitled “El ectroacoustics — Sound

calibrators”, as the m nimnum standard for the sound cali brator.

Proposed section A36.3.9.9 would add a requirenment for the
recording nmedium (e.g., tape reel) to carry at |east a 10-second
sound pressure level calibration at its beginning and end. This
proposed change woul d nore precisely define the current section

A36. 3(e) (4) sound pressure |level calibration requirenent.

Section A36.4 Calculations of effective perceived noi se

| evel from neasured data

To further harnonize the formats of part 36 and JAR 36,
Tabl e B-1, "Perceived Noisiness (NOYs) as a Function of Sound
Pressure Level", referenced in current section B36.13(a) would be
moved to AC36-4C. The noy values contained in Table B-1 can be
cal cul ated fromthe equations contained in proposed section
A36.4.7. 3.

A m nor technical change is proposed for the Perceived Noise
Level (PNL) equation in proposed section A36.4.2.1(c) (current
section B36.3(c)). The nore exact term 10/log 2 is replacing the

rounded-off term (33.22). The difference between PNL val ues that
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are determ ned using the current and proposed equations is not
expected to be significant.

To harnoni ze the formats of part 36 and JAR 36, Figure Bl,
"Perceived noise |level as a function of noys", would be noved
fromcurrent section B36.3(c) to AC36-4C. The perceived noi se
| evel values contained in Figure Bl can be calculated fromthe

equations contained in proposed section A36.4.2.1(c).

Proposed section A36.4.5.2 would change the val ue of "d"
from1l.0 seconds to 0.5 seconds to reflect current standard
practice. Parallel changes are proposed for section A36.4.5.4
and section A36.6. This change is a text update to reflect the
current practice of using 0.5 second data sanples, and woul d have

no substantive effect.

To harnoni ze the formats of part 36 and JAR 36, the materi al
in section B36.5(m addressing nethods for renoving the effects
of tones resulting fromground plane reflections woul d be noved

to AC36-4C.

The FAA is proposing the deletion of current section
B36. 9(e), which specifies the duration tinme interval when the
val ue of PNLT(k) at the 10 dB-down points is 90 PNdB or | ess.

This provision was elimnated for applications nade after
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Septenber 17, 1971 by Anendnent 36-5 (41 FR 35053, August 19,
1976). The text permtting the use of this provision has
erroneously remained in part 36.

In addition, current section B36.9(f) would al so be del et ed.
The text contained in current section B36.9(f) was added to part
36 in Anmendnent 36-5 to distinguish between the procedure for
determ ning duration for applications nade before and after
Septenber 17, 1971. This distinction is no |onger necessary if

current section B36.9(e) is deleted as proposed.

Section A36.5 Data Reporting. Proposed section A36.5.2

woul d require that the data specified under section A36.5.2 be
reported to the FAA in the applicant’s noise certification
conpliance report. Wiile current part 36 does not specifically
identify a requirenent for the applicant to submt a noise
certification conpliance report, these reports represent the
standard practice that is used by applicants for submtting this
information to the FAA. Proposed section A36.5.2.5 would al so
identify the specific airplane configuration itens and engi ne
operating paraneters that nust be reported. Each of these
configuration itens and paraneters can affect the airplane noise
signature. The reporting requirenment for these itens and
paraneters already exist under current section A36.5 which

specifies that the aircraft configuration and engi ne performance
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paraneters relative to noi se generation be reported. Further,
these configuration itens and paraneters are also included in the
international standard. Their addition to part 36 would pronote

har noni zat i on.

Proposed section A36.5.2.5(c) would require that the test
airplane’s center of gravity be reported to the FAA. Airpl ane
center of gravity is an exanple of an identifying characteristic
of the airplane test configuration and an itemthat could
i nfl uence neasured noise | evels. Proposed section A36.5.2.5(d)
woul d require that airbrake and propeller pitch angle also be
reported. Proposed sections A36.5.2.5(e), (f), and (j) would,
respectively, require reporting of whether the auxiliary power
unit (APU) is operating, the status of pneumatic engi ne bl eeds
and engi ne power take-offs, and non-standard airplane test
configurations.

Proposed section A36.5.2.5(h)(2) would require reporting of
engi ne perfornmance paraneters specifically related to

propel l er-driven | arge airpl anes.

Current section A36.5(d)(3) does not permt an effective
percei ved noise |level (EPNL) to be conputed or reported from data
that nore than four one-third octave bands in any spectrumwthin

the 10 dB-down poi nts have been excluded fromthe EPNL
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conputation. This section would be renoved since correction
(adjustnent) methods for renoving the effects of anbi ent noise
from airpl ane noi se data nust be used in |ieu of excluding one-
third octave bands. Proposed section A36.3.9.12 specifies the
anbi ent noise level limtations that would require corrections
(adjustnents) to be made, and al so references AC36-4C, which
contains an acceptabl e procedure for renoving the affects of

anbi ent noi se.

Section A36.6 Nonencl ature: synbols and units.

Under the proposal, current section A36.7, Synbols and
units, would be replaced by revised section A36.6, Nonmencl ature:
Synbol s and units. The proposed section would incorporate Annex
16 synbols and units, while retaining the English units. This
change is proposed to nore closely align part 36 with JAR 36. No
substantive technical changes to the regul atory standards of part
36 are anticipated to result fromincorporation of the Annex 16

synbol s and units.

Section A36.7 Sound attenuation in air.

Currently, atnospheric attenuation rates of sound with
di stance nmust be determ ned in accordance with Society of
Aut onotive Engi neers, Inc. (SAE), Aerospace Recommended Practice

(ARP) 866A, (SAE ARP 866A) as specified in current
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section A36.9(c). Under the proposal, section A36.7.2 would
contain the actual formulation (equations) from SAE ARP 866A.
These equations are provided in both the International System of
Units and the English Systemof Units. \Wereas equations are
conti nuous and provi de consistent val ues, tables and graphs can
provide mnor differences. This proposed change woul d further
har noni ze part 36 and JAR 36 and is not expected to result in any

substantive difference in attenuation rates.

Section A36.9 Adjustnent of airplane flight test results.

The current distinction between all owabl e/required positive
and negative correction procedures contained in current
sections A36.11(a)(1) and (2) are not included in proposed
section A36.9.1. The distinction is no |onger relevant, given
the evolution of data correction procedures since part 36 was
originally pronulgated in 1969 and the need for noise
certification levels to reflect airplane noise characteristics as
accurately as possible. Prior to any noise certification
conpliance test, a noise certification applicant is required to
identify and gain FAA approval of any planned or anticipated data
correction that is not a mandatory correcti on procedure under
part 36.

Under the proposal, current section A36.1(b)(3), which

requires that the corrections prescribed in current section
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A36. 5(d) be nade when the height of the ground at a noise
measuring station differs fromthat of the nearest point on the
runway by nore than 20 feet, would be del eted because it is
obsolete. A 20-foot height allowance/tol erance could change the
final EPNL val ue by several tenths of a dB under sone
circunstances. Under current practices, corrections
(adjustnents) are nmade over the sound propagation path fromthe
m crophone to airplane height as part of normal data corrections
(adjustnents). These corrections (adjustnents) are specified in

current section A36.11 and proposed section A36.9.

Proposed section A36.9.1.1(d) would require that the effect
t hat ai rspeed has on source noi se be considered with regard to
the difference between test day airplane speed and the airpl ane
reference flight profile speed. Thus, the proposed section would
specify that, “in addition to the effect on duration, the effects
of airspeed on conponent noi se sources nust be accounted for as
follows: for conventional airplane configurations, when
di fferences between test and reference airspeeds exceed 15 knots
(28 kmh) true airspeed, test data and/or anal ysis approved by
the FAA nust be used to quantify the effects of the airspeed

adj ustnent on resulting certification noise |levels.”
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The synbols and figures used to describe the takeoff and
approach profiles in current sections A36.11(b) and (c), would be
replaced by the JAR 36 synbols and figures that have been
i ncorporated into proposed section A36.9.2. There would be no
substantive changes to the takeoff and approach profile technical
requi renents as a result of these changes.

Proposed section A36.9.3.2.1 provides equations that would
enabl e data adjustnments to be made using either the English
Systemof Units or International Systemof Units.

The material in current section B36.11(c) would be noved to
section A36.9.3.2.2 and revised to provide that the adjustnent
for multiple peak values of tone-corrected perceived noise |evel
(PNLT) is based upon the difference in corrected PNLT val ues,
rat her than upon EPNL as in the current part 36. This change
woul d nore clearly define the intent of the nultiple peak

correction.

Under proposed section A36.9.3.3.2, a correction termto

account for the difference between test and reference airplane
ai rspeeds woul d be added to the duration correction (D2)

contained in current section A36.11(e). The speed correction
termwoul d be defined as 10 log (V/V;), where V is the airplane

test speed and V; is the airplane reference speed. This proposed
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change specifies the speed correction that is a requirenent of

current section A36.11(f)(1).

Appendi x B - Noise Levels for Transport Category and Jet Airplanes

Under 8§ 36. 103

Proposed appendi x B woul d include the material from current
appendi x C. The objective is to harnoni ze proposed appendi x B
and JAR 36, Section 1, Subpart B. The proposed appendix B is

essentially the sanme as JAR 36, section 1, subpart B

Section B36.3 Reference noi se nmeasurenent points.

Under the proposal, the nmaterial in current section C36.3
woul d be noved to section B36.3 and revised as follows. The term
“takeoff” in current section C36.3(a) would be replaced with the
term*“flyover” in proposed section B36.3(b).) The term
"sideline" in current section C36.3(c) would be replaced with
"lateral” in proposed section B36.3(a). These term nol ogy
changes woul d harnoni ze the part 36 term nology with that used in
JAR 36 and Annex 16

Proposed section B36.3(a)(2) includes a sinplified test
procedure that may be used in determning the sideline (lateral)
noi se level for propeller-driven |arge airplanes in denonstrating
the sideline (lateral) noise certification |level. This procedure

is also contained in JAR 36 and | CAO Annex 16. For
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propeller-driven airplanes, it can be difficult to establish the
maxi mum | ateral noi se | evel specified under current
section C36.3C, because this noise |level may occur at a very |ow
height. There is usually a significant difference in noise
| evel s between the port and starboard sides of a propeller-driven
| arge airplane. By neasuring full-power noise at a predeterm ned
poi nt (650nmeters) bel ow the takeoff flight path, many of the
difficulties which arise because of the directional nature of the
noi se from propeller-driven airplanes when neasured at the
conventional lateral site will be elimnated. Gound effects
that distort neasurenents will also be reduced. Under the
current requirenent, it is difficult to judge the airplane
altitude at which the peak noise |l evel occurs, and in the past
this has required applicants to conduct as many as 30 flight
tests to satisfy certification authorities, an expensive process.
Mor eover, the current nethod for testing propeller-driven
ai rplanes has generally resulted in | ow confidence in accuracy
and repeatability of neasurenments. The sinplified test procedure
is proposed to be available as an alternative to the current
section C36.3(c) nethod for tests conducted before March 20,
2002, after which it would beconme the sole nethod for
denonstrating sideline (lateral) noise |evel conpliance.

Current section C36.3(b) would be noved to section B36. 3(c)

and text would be added to define the approach neasurenent point
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relative to the runway threshold. This change would nore clearly
describe the geonetric rel ationship between the test airplane and

t he ground, and woul d further harnonize part 36 and JAR 36.

Section B36.4 Test noi se neasurenent points.

As proposed, nost of the requirenments of current
section A36.1(b)(7) would be noved to proposed section B36.4(b).
Current section A36.1(b)(7), allows (when approved) for the
sideline (lateral) noise certification |evel denonstration for
jet airplanes to be based on the assunption that the peak
sideline (lateral ) noise level occurs at an airplane altitude of
1,000 feet (1,440 feet for Stage 1 or Stage 2 four-engine
airplanes). Under the proposed rul emaking, this procedure woul d
be noved to the guidance material in AC 36-4C as an equi val ent
procedure for denonstrating the sideline (lateral) noise
certification level. This change would further harnonize part 36
and JAR 36 and woul d have no substantive effect.

Proposed section B36.4(b) would require that, in
denonstrating the sideline (lateral) noise certification |evel
for propeller-driven airplanes, noise neasurenents be nade at
symmetrically | ocated noi se neasurenents points on either side of
the runway for each and every noi se neasurenent point along the
main sideline (lateral) noise neasurenent line. This change is

proposed because of the asymmetric nature of propeller noise.
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Because of the possibility of lateral noise asymmetry, part 36
has required simultaneous neasurenents at one test neasurenent
poi nt opposite the main lateral neasurenent line. In the case of
propel l er-driven airplanes, whose noise field is known to be
asymmetrical, having only one neasuring point opposite the main

| ateral neasurenent line is not adequate to define the peak

| ateral noise on the other side of the runway fromthe nmain
|ateral line. This change would further harnonize part 36 and

JAR 36.

Section B36.5 WMaxi mum noi se | evel s.

The material in current section C36.5 would be noved to
proposed section B36.5 and revised to include mnor format and
| anguage changes to harnonize with JAR 36. Anendnent 36-15 (53
FR 16360, May 6, 1988) renoved section C36.5(c); the reference to
section C36.5(c) in current section C36.5(a) should have been
renoved under that anmendment but it was not. The reference to
section C36.5(c) is not included in this proposal.

In order to further harnonize part 36 and JAR 36, the term
"sideline" has been changed to "lateral" in each place that it
appears throughout section B36.5. This is a change in
term nol ogy that does not affect the noise neasurenent/anal ysis

procedures or noise limts. Simlarly, the term"takeoff" has
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been changed to "flyover." No change in test procedures shoul d

be inferred fromthis change.

Section B36.6 Trade-offs.

The material in current section C36.5(b) would be noved to
proposed section B36.6 and the reference to section
36.7(d)(3)(i)(B), in current section C36.5(b), would be changed
to section 36.7(d)(1)(ii). This section reference should have
been changed by Amendnent 36-15 (53 FR 16360, May 6, 1988). This

error is corrected by this proposed revision.

Section B36.7 Noise certification reference procedures.

The material addressing takeoff and approach reference and
test limtations in current sections C36.7 and C36.9 would be
noved to section B36.7, addressing takeoff and approach reference
procedures, and section B36.8, addressing takeoff and approach
test procedures. This material would also be revised as

di scussed in the foll ow ng paragraphs.

Proposed section B36.7(b)(1) requires the use of “average
engi ne” performance in defining the takeoff thrust for the
reference takeoff procedures. This revision of current
section C36.7(b)(2) would further harnonize the takeoff reference

procedure, and would serve to elimnate confusion in conpliance
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with the requirenment. This change woul d al so further standardize

part 36 and JAR 36 regul ations.

Proposed section B36.7(b)(1) would al so specify “Takeoff
t hrust/ power” as the maxi mnum avail abl e for normal operations as
schedul ed in the performance section of the airplane flight manual
for the reference atnospheric conditions given in proposed

section B36.7(a)(5).

Currently section C36.7(b)(2) specifies different m ninmm
cutback altitudes for jet powered and non-jet powered airplanes.
Proposed section B36.7((b)(1)(ii) would contain the sane m ni mum
cutback altitude for all airplanes, the sane altitude specified
in current section C36.7(b)(2) for jet airplanes. Since the
selection of the m ninum cutback altitude is determ ned by the
m ni nrum safe altitude for cutback initiation, there is no reason
to di stinguish between propeller-driven and jet airplanes. It is
the FAA' s understanding that this change woul d not have a
substantive effect in practice, since cutback initiation heights
greater than 1,500 feet are generally chosen for propeller-driven
airplanes. Thus, the cutback initiation heights generally chosen
are greater than both the current and proposed part 36 m ni mum

cut back hei ght requirenents.
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Under the proposal, the requirenents of section A36.1(b)(2)
is nmoved to section B36.7(b)(3) and revised to require that, for
tests conducted after March 19, 2002, the lateral (sideline)
noi se |l evel be denonstrated using full takeoff power throughout
the takeoff flight path. Before that date, the | ateral noise
| evel may be denonstrated using the current section A36.1(b)(2)
procedure, under which both the takeoff (flyover) and sideline
(lateral) noise certification levels are determ ned using a
single reference flight path that may include a thrust cutback.
This change is proposed to reflect the intent of the
international standard that the | ateral measurement be based on
the full-power condition. Since the revised |ateral procedure
m ght result in increased stringency, the use of this procedure
woul d be optional for tests conducted before March 20, 2002. This
change would mainly effect three and four engine airplanes.

The takeoff reference speed requirenent specified in current
section C36.7(e)(2) would be revised to be consistent with the
t akeof f reference speed contained in JAR 36 and Annex 16. The
all -engi ne operating clinb speed range (V2+10 to V2+20 kts)
specified in proposed section B36.7(b)(4) represents the typical
range of takeoff initial clinb speeds seen in normal operation
for nost airplanes. For sone airplanes, this proposed change to
part 36 could result in an increase of up to 10 knots in the

noi se certification reference takeoff speed relative to the
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current part 36 reference takeoff speed requirenents. For the
affected airplanes, the increased takeoff speed could result in
sone noi se |level reduction at the sideline (lateral) noise
measurenent point with a resulting increase in noise |evel at the
takeoff (flyover) noi se neasurenent point. The FAA has found the
change in takeoff reference speed to be acceptabl e because of
this tradeoff of sideline (lateral) and takeoff (flyover) noise

| evel s, although it m ght not be a one-to-one tradeoff.

Proposed section B36.7(b)(5) adds the neani ng of
configuration. This is not a change in requirenent. Proposed
section B36.7(b)(5) is intended to clarify the neaning and
i ncl udes specific configuration elenments, based on certification
experience, that can have an effect on noi se source.

Proposed section B36.7(b)(7) defines “average engine” as the
average of all the certification conpliant engi nes used during
the airplane flight tests up to and during certification when
operating within the limtations and according to the procedures
given in the Flight Mnual.

Under the proposal, current section C36.9(e)(1), reference
approach speed, would be revised to incorporate the use of 1-g
stal | -based approach speeds by basing the approach noi se
certification reference speed on the reference | andi ng speed
(Vrer) that is used for the airworthiness certification. This

proposal was included in Notice 95-17, published on January 18,
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1996 (61 FR 1260), in which the FAA proposed to redefine the
reference stall speeds for transport category airplanes as the 1-
g stall speed instead of the m ninum speed obtained in the
stal ling maneuver. Under Notice 95-17, a definition of Vg would
be included in 14 CFR part 1. Notice 95-17 has not been issued
as a final rule. If a final rule based on Notice 95-17 is not
i ssued before this notice becones a final rule; the definition of
Vrer (i.e., the speed of the airplanes, in a specified |anding
configuration, at the point where it descends through the | anding
screen height in the determnation of the | anding distance for
manual | andi ngs) woul d be added to part 36. The proposed change
to section C36.9(e)(1) would also be consistent with an
antici pated change to | CAO Annex 16 that is expected to be
recomended by Working G oup 1 of the | CAO Committee on Aviation
Environnmental Protection (CAEP) in conjunction with the current
CAEP wor k program cycle. Under this proposed change, existing
section C36.9(e)(1) would be redesignated as section B36.7(c)(2).
Current section C36.9(d) requires that all engi nes nust
operate at approximately the sanme power or thrust for approach
tests conducted to denonstrate conpliance with part 36. Under
the proposal, this specific requirenment would be renoved, and
i nst ead, proposed section A36.9.3.4 would require that source
noi se adjustnents be applied to account for any difference,

bet ween test and reference conditions, in engine paraneters that
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af fect engine noise (e.g., corrected | ow pressure rotor speed).
Thi s proposed change would neet the intent of the current part 36

requi renment and woul d al so further harnonize with JAR 36.

Section B36.8 Test procedures.

The current section A36.1(d)(5) and A36.1(d)(7), limtations
on the difference between the test weight and the maxi mum
t akeof f / approach wei ght for which noise certification is
requested, would be replaced by the limtation in proposed
section B36.8(d). The current section A36.1(d)(5) and
A36.1(d)(7) limtations help insure the integrity of the final
certification results by indirectly limting the magni tude of the
EPNL adjustnents that may be applied to the test data in
normalizing to the noise certification reference conditions.
Proposed section B36.8(d) would directly limt the nagnitude of
the correction by specifying a limtation on the EPNL adj ustnent
that can be nmade when correcting between test wei ght and maxi num
certification weight.

Under the proposal, current section A36.5(d)(5) would be
revised and noved to section B36.8(f). The anmounts of adjustnent
perm tted when equival ent test procedures are different fromthe
reference procedures remai n unchanged, except that the anended
requi renents do not specify that tradeoffs are permtted when

conparing adjusted | evel s agai nst the appendi x C noise |evels,
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for the purpose of determning adjustnent limts. Several
interpretations of the current section A36.5(d)(5) requirenent
are possible as to whether the proposal represents a nore
stringent or less stringent adjustnent limtation as conpared
with the current Iimtation. The FAA believes that the proposed
change to renove the tradeoff provision fromthe current
limtation and base the proposed I[imtation solely on the
di fference between the adjusted noise |evels and the maxi num
noi se levels in proposed B36.5 neets the intent of the adjustnent
limtation, as stated above, and clarifies anbiguity inits
interpretation. The proposed change would also result in
har noni zation of the adjustnent limtation with that in JAR 36
and | CAO Annex 16.

Proposed section B36.8(g) would revise the test speed
tol erance specified in current sections C36.7(e)(1) and
C36.9(e)(3). Current section C36.7(e)(1) specifies that takeoff
tests nust be conducted at the test day speeds +3 knots. Current
section C36.9(e)(3) specifies that a tolerance of +3 knots may be
used t hroughout the approach noise testing. Proposed section
B36.8(g) would specify that during takeoff, |ateral, and approach
tests, the airplane variation in instantaneous indicated airspeed
must be maintained within +/-3% of the average airspeed between
t he 10dB-down points. Under the proposal, the instantaneous

indicated airspeed is determned by the pilot’s airspeed
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i ndicator. However, if the instantaneous indicated airspeed
exceeds +/-3 kt (+/-5.5 kmh) of the average airspeed over the
10dB-down points, and is determ ned by the FAA representative on
the flight deck to be due to atnospheric turbul ence, then the
flight so affected nust be rejected for noise certification

pur poses.

Appendi x G Noi se Requirenents for Propeller-Driven Small Al rpl anes

and Commuter Category Airplanes Under Subpart F

Current section G36. 105(f)

The proposal woul d change the designation of the reference to
current part 36 section A36.3(e) to A36.3.8 and A36.3.9 to

mai ntain the correct cross-reference.

Appendi x H Noi se Requirenents for Helicopters under Subpart H

Current section H36.111(c)(3).

The proposal woul d change the designation of the reference
to current part 36 section A36.3(f)(3) to A36.3.9.11 to maintain

the correct cross-reference.
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Current section H36. 201.

The proposal woul d change the designation of the reference to
current part 36 section B36.5(a) to A36.4.3.1(a) to maintain the

correct cross-reference.

Redesi gnati on Table for Proposed Appendices A and B
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CROSS REFERENCE TABLE

CROSS REFERENCE TABLE

ad Section New Secti on add Section | New Secti on

A36. 1 A36.1, A36.2 A36.5(d) (2) A36.9.1

A36. 1(a) A36.1.1, A36.2.1.1 A36.5(d)(2)(i)- B36. 8(d)

A36. 1(b) A36.2.2 (iv)

A36. 1(b) (1) A36.2.3.2, B36.3 A36. 5(d) (3) A36.3.9.12

A36. 1(b) (2) B36. 7(b) (1) (iii) A36. 5(d) (4) A36.3.9.12

A36. 1(b) (3) Del et ed A36. 5(d) (5) B36. 8(f)

A36. 1(b) (4) A36.2.2.1 A36.5(e) (1) A36.5.4.1

A36. 1(b) (5) A36.2.2. 4 A36.5(e)(2) A36.5.4.2

A36. 1(b) (6) A36.2.2.1 A36.5(e)(3) A36.5.4.3

A36. 1(b) (7) A36.9. 3.5, A36.5(e) (4) Del et ed
A36.9.3.5.1, A36. 7 A36.6, A36.9.5,
B36. 4(b) A36.9.6

A36. 1(c) A36.2.2.2 A36. 9(a) A36.9.1.1

A36.1(c) (1) A36.2.2.2(a)

A36.1(c)(2) A36.2.2.2(h) A36.9(b) (1) A36.2.2. 4

A36.1(c)(3) A36.2.2.2(c) A36.9(hb) (2) A36.2.2.2(h)
AC 36-4C A36. 9(b) (3) A36.2.2.2(9)

A36. 1(c)(4) A36.2.2.2(e) A36. 9(¢c) A36. 7

A36. 1(c)(5) A36.2.2.2(f) A36.9(d) (1) A36.9.1, A36.9.1.1

A36.1(d) (1) B36. 8(b), B36.2 A36.9(d) (2) A36.2.2.2(d)

A36.1(d) (2) A36.2.3.1 A36.9(d) (3) A36.2.2.3

A36. 1(d) (3) A36. 2. 3. 2, A36. 11(a) A36.9.1
A36.2.3.3 A36. 11(a) (1) Del et ed

A36. 1(d) (4) B36. 7(b), B36.8 A36. 11(a) (2) Del et ed

A36. 1(d) (5) B36. 8(d) A36.11(a)(3) (i) A36.9.1, B36.7

A36. 1(d) (6) B36. 7(c), B36.8(e) A36. 11(a)(3)(ii) A36.9.1.1

A36.1(d) (7) B36. 8(d) A36.11(a)(3)(iii) A36.9.1.1

A36. 1(d) (8) A36.2.3.3 A36. 11(a) (3)(iv) A36.9.1.1,

A36. 3 A36. 3 A36.9.3. 4

A36. 3(a) A36. 3.3 A36. 11(a) (3)(Vv) A36.9.1

A36. 3(b) A36.3.3.1 A36. 11(b)(1)(i-ii) [A36.9.2.1(c)

A36.3(c)(2)(i-iv), |A36.3.5

A36. 3(f) (1) A36. 11(b) (2) A36.9.3.1,

A36.3(c)(2)(v) A36.3. 4 A36.9.4.1

A36. 3(c)(3) A36.3.6 A36. 11(b) (3) A36. 9. 3. 2(a)

A36. 3(d) A36.3.7 A36. 11(c) A36.9.2.2

A36. 3(e) (1-6), A36.3.9 A36.11(c) (1) A36. 9. 3.2(a-c)

A36. 3(f)(2) A36.11(c)(2) A36. 9. 3. 2(a)

A36. 3(f) (2-4) A36.3.9. 11 A36. 11(d) (1-3) A36. 9. 3,

A36.3(e)(7) A36. 3.8 A36.9.3.1,

A36. 5(a) A36.5.1.1, A36.9.3.2.1,
A36.5.1. 2, A36.9.3.2.1.1,
A36.5.1.3 A36.9.3.2.1.2

A36.5(b) (1) A36.5.2.1 A36.11(e)(1-2) A36.9.3.3.1,

A36.5(b) (2) A36.5.2.2 A36.9.3.3.2

A36. 5(b) (3) A36.5.2.3 A36. 11(f) B36. 4(a), AC36-4C

A36. 5(b) (4) A36.5.2. 4 A36. 11(f) (1) A36.9.1.2

A36. 5(b) (5) (i-vi) A36.5.2.5 A36. 11(f) (2) A36.9.1.2

A36. 5(hb) (vii) A36.5.2.5(i) A36. 11(f)(2)(i-ii) | A36.9.4

A36. 5(b) (6) A36. 2. 3. 2, B36. 1 A36.1, A36.1.1,
A36.2.3.3 A36.4.1.3
A36.5.2.5(i) B36. 1(a) B36. 4. 1. 3(a)

A36. 5(¢c) A36.5.3 B36. 1(b) A36. 4.1.3(h)

A36.5(c) (1) B36. 7(a) (5) B36. 1(c) A36.4.1.3(c)

A36.5(c)(2) B36. 3(c), B36. 1(d) A36. 4. 1. 3(d)
B36. 7(b) (1) (vi), B36. 1(e) A36.4.1.3(e)
B36. 7(c) (1) (i), B36. 3 A36.4.2.1
B36. 7(c) (1) (iv) B36. 3(a) A36.4.2.1, Step 1

A36.5(d) (1) A36.5.3.1, A36.9, B36. 3(h) A36.4.2.1, Step 2
B36. 8(c) B36. 3(¢) A36.4.2.1, Step 3,

43




CROSS REFERENCE TABLE

CROSS REFERENCE TABLE

A d Section | New Secti on A d Section | New Secti on
AC 36-4B C36. 5( a) B36. 5
B36. 5 A36.4.3.1 C36.5(a) (1) B36. 5( a)
B36. 5( a) A36.4.3.1, Step 1 C36.5(a) (2) B36. 5(b)
B36. 5(b) A36.4.3.1, Step 2 C36.5(a) (2) (i B36. 5(b) (1)
B36. 5(¢) A36.4.3.1, Step 3 C36.5(a) (2)( B36. 5(b) (2)
B36. 5(d) A36.4.3.1, Step 4 C36.5(a) (3) B36. 5(c)
B36. 5( e) A36.4.3.1, Step 5 C36.5(a) (3) (i B36.5(c) (1) (i)
B36. 5(f) A36.4.3.1, Step 6 C36. 5(a) (3)( B36.5(c) (1) (ii)
B36. 5( ) A36.4.3.1, Step 7 C36. 5(a) (3)( B36.5(c) (1) (iii)
B36. 5( h) A36.4.3.1, Step 8 C36. 5(a) (3)( B36.5(c) (2)
B36. 5(i) A36.4.3.1, Step 9 C36. 5(a) (3)( B36.5(c) (3)
B36.5(j ) A36.4.3.1, Step 10 C36.5(b) (1) B36. 6
B36. 5( k) A36.4.3.1, Step 10 C36. 5(b) (2) B36. 6
B36. 5(1) A36.4.3.1, Step 10 C36. 5(b) (3) B36. 6
B36. 5(m A36.4.3.1, Step 10 C36. 7(a) B36. 7(a) (3)
Not e, AC36-4C C36. 7(b) B36. 7(b) (1) (i)
B36. 5(n) A36.4.4.2 C36. 7(b) (1) B36. 7(b) (1) (i)
B36. 7 A36. 4. 4 C36. 7(b) (1) ( B36. 7(b) (1) (i)
B36. 7( a) A36. 4. 4.1, C36. 7(b) (1) ( B36. 7(b) (1) (i)
A36.4.4.1 Note 1 C36. 7(b) (2) ( B36. 7(b) (1) (i)
B36. 7(b) A36.4.4.1-Note 2 C36. 7(b) (2) ( B36. 7(b) (1) (i)
B36. 9 A36.4.5.1 C36. 7(b) (2) ( B36. 7(b) (1) (i)
B36. 9( a) A36.4.5.2 C36. 7(b) (2) ( B36. 7(b) (1) (i)
B36. 9(b) A36.4.5.3 C36. 7(c) B36. 7(b) (1) (ii)
B36. 9( ¢) A36.4.5. 4 C36. 7(d) B36. 7(b) (1) (v)
B36. 9( d) A36.4.5.5 C36. 7(e) (1) B36. 7(b) (1) (i V)
B36. 9( e) Del et ed C36.7(e) (1) Next B36. 8(9)
B36. 9(f) Del et ed to | ast sentence
B36. 11( a) A36.4.6.1 C36. 7(e) (2) B36. 7(b) (1) (i V)
B36. 11( b) Del et ed C36. 7(e) (3) B36. 7(a) (5),
B36. 11(c) A36.9.3.2.2 A36.9.1
B36. 13( a) A36.4.7.1, Table C36.9(a) B36. 7(a) (3),
Al noved to AC 36- B36. 7(c) (1)
4AC C36. 9( b) B36. 7(c) (1) (iii)
B36.13(a)(1),(2),( | A36.4.7.2(a-c) B36. 7(c) (1) (v)
3) C36. 9(¢) B36. 7(c) (1) (i),
B36. 13(b) A36.4.7.3 B36. 7(c) (iii)
B36. 13(c) A36.4.7.4
C36. 1 B36. 1 C36. 9(d) Del et ed
C36.9(e) (1) B36. 7(c) (1) (ii)
C36. 3(a) B36. 3(b) C36.9(e) (2) B36. 7(c) (1) (ii)
C36. 3(b) B36. 3(c) C36. 9(e) (3) B36. 8( 9)
C36. 3(c) B36. 3( a)
CROSS REFERENCE TABLE B36. 2. 2. 2(c) A36. 1(c) (3)
New Secti on A d Section B36. 2. 2. 2(d) A36.9(d) (2)
A36. 1 A36.1, B36.1 A36.2.2.2(e) A36.1(c)(4)
A36.1.1 A36.1(a), B36.1 A36.2.2.2(f) A36.1(c) (5)
A36.1.2 New secti on A36. 2. 2. 2(9) A36. 9(b) (3)
A36.1.3 New secti on A36.2.2.3 A36.9(d) (3)
A36. 2 A36. 1 A36.2.2. 4 A36. 1(b) (5),
A36.2.1 A36. 1(a) A36.9(b) (1)
A36.2.1.1 A36. 1(a) A36. 2.3 A36. 1(d)
A36.2.2 A36. 1(b) A36.2.3.1 A36. 1(d)(2)
A36.2.2.1 A36. 1(b) (4), A36.2.3.2 A36. 1(b) (1),
A36. 1(b) (6) A36. 1(d)(3),
A36.2.2.2 A36. 1(c) A36. 5(b) (6)
A36.2.2.2(a) A36. 1(c) (1) A36.2.3.3 A36.1(d)(8),
A36.2.2.2(b) A36.1(c)(2), A36. 5(b) (6)
A36.9(b) (2) A36. 3 A36. 3
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CROSS REFERENCE TABLE- Cont i nued

CROSS REFERENCE TABLE- Conti nued

New Section | A d Section New Secti on | A d Section
A36.7.1-A36.7.3 A36. 9(¢c)
A36.3.1 New
A36. 3.2 New
A36. 3.3 A36. 3(a)
A36.3.3.1 A36. 3(b) A36. 8 New secti on-
A36.3.3.2 New Reser ved
A36. 3.4 A36.3(c)(2)(v) A36. 9 A36.5(d) (1),
A36.3.5 A36.3(c)(2)(i-iv) A36. 11
A36. 3(f) (1) A36.9.1 A36. 5(d) (2),
A36.3.6 A36. 3(c)(3) A36.9(d) (1),
A36.3.7 A36. 3(d) A36.11(a),
A36. 3. 8 A36.3(e)(7) A36.11(a)(3)(i) &
A36.3.9 A36. 3(e) (1-6), (v)
A36. 3(f)(2)
A36.3.9. 11 A36. 3(f) (2-4) A36.9.1.1 A36.9(a),
A36.3.9.12 A36. 5(d) (3-4) A36.9(d) (1),
A36. 4 B36. 1 A36.11(a)(3)(ii -
A36.4.1 B36. 1 iii),
A36.4.1.1 B36. 1 A36. 11(a) (3) (iv)
A36.4.1.2 B36. 1 A36.9.1.2 A36. 11(f)(1-2
A36.4.1.3 B36. 1 A36.9. 2 A36. 11(b) &(c)
A36. 4.2 B36. 3 A36.9.2.1 A36. 11(b) (1) (i-ii)
A36.4.2.1 B36. 3; AC 36-4C A36.9.2.2 A36. 11(c)
A36. 4.3 B36. 5 A36.9. 3 A36. 11
A36.4.3.1 B36. 5(a-m A36.9.3.1 A36.11(a),
A36.4.3.2 B36. 5(n) A36. 11(f) (1)
A36.4. 4 B36. 7 A36. 9. 3.2(a) A36. 11(b) (3),
A36.4.4.1 B36.7(a) & (b) A36.11(c) (2)
A36.4.4.2 B36. 5(n) A36. 9. 3. 2(b) New secti on
A36.4.5 B36. 9 A36.9.3.2.1 A36. 9(d) (1-3)
A36.4.5.1 B36. 9
A36.4.5.2 B36. 9( a) A36.9.3.2.1.1 A36. 11(d) (1) (ii)
A36.4.5.3 B36. 9(b) A36.9.3.2.1.2 A36. 11(d) (1) (ii)
A36.4.5. 4 B36. 9(¢) A36.9.3.2.2 B36. 11(c)
A36.4.5.5 B36. 9(d) A36.9.3.3 A36.11(e
A36.4.6 B36. 11 A36.9.3.3.1 A36.11(e)(1)(2)
A36.4.6.1 B36. 11(a) A36.9.3.3.2 A36. 11(e)
A36. 4.7 B36. 13 A36.9.3. 4 A36. 11(a) (3)(iv)
A36.4.7.1 B36. 13(a) A36.9.3. 4.1 A36. 11(a) (3)(iv)
A36.4.7.2 B36. 13(a) (1-3) A36.9.3.4.2 A36. 11(a) (3)(iv)
A36.4.7.3 B36. 13(b) A36.9.3.5 A36. 1(b) (7)
A36.4.7.4 B36. 13(c) A36.9.3.5.1 A36. 1(b) (7)
A36.5 A36.5 A36.9. 4 A36. 11(f)(2)(i-ii)
A36.5.1 A36. 5(a) A36.9.4.1 A36.11(b) (2),
A36.5.1.1 A36. 5(a) A36. 11(f)(2)(i-ii)
A36.5.1.2 A36. 5(a) A36.9.4.2 A36. 11(f)(2)(i-ii)
A36.5.1.3 A36. 5(a)
A36.5.2 A36. 5(h) A36.9.4.2.2 A36. 11(f)(2)(i-ii)
A36.5.2.1 A36.5(b) (1) A36.9.4.2.3 A36. 11(f)(2)(i-ii)
A36.5.2.2 A36.5(b) (2) A36.9.4.3 A36. 11(f)(2)(i-ii)
A36.5.2.3 A36. 5(b) (3) A36.9.4.4 A36. 11(f)(2)(i-ii)
A36.5.2. 4 A36. 5(b) (4) A36.9.4. 4.1 A36. 11(f)(2)(i-ii)
A36.5.2.5 A36. 5(b) (5) A36.9.5 A36. 7
A36.5.3 A36. 5(¢c) A36.9.6 A36. 7
A36.5.3.1 A36.5(d) (1) B36. 1 C36.1
A36.5. 4 A36. 5(e) B36. 2 A36.1(d) (1)
A36.5.4.1 A36.5(e) (1) B36. 3(a) C36. 3(c)
A36.5.4.2 A36.5(e)(2) B36. 3(h) C36. 3(a)
A36.5.4.3 A36.5(e)(3) B36. 3(¢) A36.5(c)(2),
A36. 6 A36. 7 C36. 3(b)
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CROSS REFERENCE TABLE- Cont i nued CROSS REFERENCE TABLE- Cont i nued

New Secti on | O d Section New Secti on | O d Section
B36. 4( a) A36. 11(f) B36. 7(b) (3) A36. 1(b) (2)
B36. 4(b) A36. 1(b) (7) B36. 7(b) (4) C36.7(e) (1-2)
B36. 5 C36. 5(a) B36. 7(b) (5) C36. 7(d)

B36. 5( a) C36.5(a) (1) B36. 7(b) (6) A36.5(c)(2)
B36. 5(b) C36.5(a)(2) B36. 7(b) (7) New secti on
B36. 5(b) (1) C36.5(a)(2) (i) B36. 7(c) C36.9
B36. 5(b) (2) C36.5(a)(2)(ii) B36. 7(c) C36.9(a)
B36. 5(c) C36.5(a) (3) B36. 7(c) (1) A36.5(c)(2),
B36.5(c) (1) (i) C36.5(a)(3) (i) (A C36.9(c)
B36.5(c)(1)(ii) C36.5(a) (3)(i)(B) B36. 7(c) (2) C36.9(e) (1),
B36.5(c) (1) (iii) C36.5(a)(3)(i) (0O C36.9(€e) (2)
B36.5(c) (2) C36.5(a)(3)(ii) B36. 7(c) (3) C36.9(b-c
B36. 5(c) (3) C36.5(a)(3)(iii) B36. 7(c) (4) A36.5(c)(2)
B36. 6 C36.5(b) (1)-(3) B36. 7(c) (5) C36. 9( b)
B36. 7(a) (1) B36. 8( a) New secti on
B36. 7(a) (2) A36.11(a)(3) (i) B36. 8(b) A36.1(d) (1)
B36. 7(a) (3) C36.7(a), C36.9(a) B36. 8(c) A36.5(d),
B36. 7(a) (4) New section — A36. 11(a)
Reserved B36. 8(d) A36. 1(d) (5-7
B36. 7(a) (5) A36.5(c) (1), B36. 8( e) A36.1(d) (6)
C36.7(€e) (3) B36. 8(f) A36.5(d) (5)
B36. 7(b) (1) C36. 7(b), B36. 8(9) C36.7(e) (1),
C36. 7(b) (2) C36.9(€e) (3)
B36. 7(b) (2) C36. 7(c)

46




Paper wor k Reducti on Act

In this NPRM Noise Certification Standards for Subsonic Jet
Ai rpl anes and Subsonic Transport Category Large Airplanes, Part
36, proposed 88 A36.5.2 and A36.5.2.5 contain information
collection requirenents. As required by the Paperwork Reduction
Act of 1995 (44 U.S.C. 3507(d)), the FAA has submtted a copy of
t hese proposed sections to the Ofice of Managenent and Budget

(OVB) for its review

The information to be collected is needed for the applicant’s
noi se conpliance report that is required by the Aircraft Noise
Abat enment Act of 1968. This statute authorized FAA to prescribe
standards for the neasurenent of aircraft noise and to prescribe
regul ations providing for the control and abatenent of aircraft
noi se. The noise conpliance report information is part of the
aircraft certification test. The collected information is
i ncorporated into the noise conpliance report that is provided to
and approved by the FAA. The annual burden for 8 A36.5.2 is
estimated to range from $80 x 80 hours at $6, 400 per noise
certification project to $100 x 160 hours at $16, 000 per noise
certification project. The annual burden for 8 A36.5.2.51is
estimated to range from $500 (5 hours x $100 per hour) to $2,000

(25 hours x $80 per hour) per certification. |If proprietary



information is submtted, it will be protected in accordance with

appropriate | aws.

The agency is soliciting coments to (1) eval uate whether the
proposed coll ection of information is necessary; (2) evaluate the
accuracy of the agency’ s estimate of the burden; (3) enhance the
quality, utility, and clarity of the information to be collected;
and (4) mnimze the burden of the collection of information on
t hose who are to respond, including through the use of appropriate
aut omat ed, el ectronic, mechanical, or other technol ogica
col l ection techniques or other fornms of information technol ogy

(for exanple, permtting electronic subm ssion of responses).

I ndi vi dual s and organi zati ons may submt coments on the
information collection requirenent by Septenber 10, 2000 and
should direct themto the address listed in the ADDRESSES section

of this docunent.

According to the regul ations inplenenting the Paperwork
Reduction Act of 1995, (5 CFR 1320.8(b)(2)(vi)), an agency may not
conduct or sponsor, and a person is not required to respond to, a
collection of information unless it displays a currently valid
O fice of Managenent and Budget (OVB) control nunber. The public

will be notified of the OVB control nunber when it is assigned.
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Compatibility Wth | CAO St andar ds

In keeping with the U S. obligations under the Convention on
International Cvil Aviation, it is FAA policy to conply with
International Cvil Aviation Organization (I CAO Standards and
Recommended Practices to the maxi num extent practicable. The FAA
has revi ewed the correspondi ng | CAO St andards and Recommended
Practices and has identified the follow ng differences with these
proposed regulations. |If this proposal is adopted, the FAA
intends to file these differences with I CAO

Wnd Speed. Section A36.2.2.2(e) of the proposal requires

that tests be carried out under atnospheric conditions where the
average wind velocity 10 neters above ground does not exceed 12
knots and the crossw nd velocity for the airplane does not exceed
7 knots. Section A36.2.2.2(e) of the proposal also specifies

t hat maxi mum wi nd velocity 10 neters above ground is not to
exceed 15 knots and the crosswind velocity is not to exceed 10
knots during the 10 dB down tine interval. Section 2.2.2(e) of

| CAO Annex 16, Appendix 2 contains a simlar average w nd speed
[imtation, but specifies a maxi mum w ndspeed limtation only in
cases where an anenoneter with a built-in detector tinme constant
of less than 30 seconds is used. The FAA does not agree to adopt
this Annex 16 provision because it could result in tests being

conducted in w ndspeed conditions that exceed those currently
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permtted under part 36; the effect of these higher w nd
conditions m ght have on the resulting noise | evels could not be
determ ned based on the information that was available to the
har noni zat i on wor ki ng group

Adjustnents to PNL and PNLT. In adjusting nmeasured sound

pressure |l evel data to reference conditions, section 9.3.2.1 of
Annex 16 Appendix 2 requires that when a sound pressure |evel
value is equal to zero (for exanple, as a result of applying a
background noi se correction) the adjusted sound pressure |evel
must be kept equal to zero in the adjustnent process. The FAA
did not agree to adopt this provision. The FAA s view is that
t he sound pressure | evel values should be carried through the
adj ust nent process regardl ess of whether they are greater than
zero, equal to zero, or less than zero. It is entirely possible
for a negative or zero sound pressure |level value that results
fromthe background noi se correction process to becone positive
when adjustnents are applied to account for the difference
between the test and reference airplane hei ghts above the noise
measur enent poi nt.

Design characteristics that require different reference

procedures. Section 3.6.1.4 of | CAO Annex 16, Appendix 2 permts

the certificating authority to approve reference procedures that
depart fromthose contained in section 3.6.2 and 3.6.3 of Annex

16 Appendi x 2 when design characteristics of an airplane would
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prevent flight from being conducted in accordance with the 3.6.2
and 3.6.3 reference procedures. FAA did not agree to adopt this
provision since it views the need to depart fromthe specified
reference procedures due to airplane design characteristics as an
indication that part 36 may not be appropriate for a given
airplane. In this case, under U. S. procedures, the exenption or
rul emaki ng processes, which include a public coment period would
be followed to devel op an appropriate noise certification basis.

Noi se Certificates. Section 1.2 of |ICAO Annex 16, Chapter 1

specifies that the docunents attesting noise certification may
take the formof a separate Noise Certificate or a suitable
statenent contained in another docunent approved by the State of
Regi stry and required by that State to be carried in the
aircraft. However, under 49 U. S.C. 44702, the FAA is not
authorized to issue Noise Certificates. Section 36.1581 of part
36 requires that the certificated noise |levels be included in the
Airplane Flight Manual. However, the FAA does not require the
Airplane Flight Manual to be carried in the airplane. An
operations manual that does not contain certificated noise |levels
is carried in sone airplanes. The FAA is aware of a nunber of
cases in which airplane operators had difficulty in

substanti ating airplane noise conpliance status to the
satisfaction of airport authorities. The FAA invites comments on

the extent of any problens encountered due to the absence of
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noi se conpliance substantiati on when the Airplane Flight Mnual

is not on board the airplane.

Econom ¢ Eval uati on

Proposed changes to Federal regul ations undergo several
econom ¢ anal yses. First, Executive Order 12866 directs that
each Federal agency propose or adopt a regulation only upon a
determ nation that the benefits of the intended regul ation
justify its costs. Second, the Regulatory Flexibility Act of
1980 requires agencies to anal yze the econom c i npact of
regul atory changes on small entities. Third, the Trade Agreenents
Act (19 U. S.C. section 2531-2533) prohibits agencies fromsetting
standards that create unnecessary obstacles to the foreign
commerce of the United States. In developing U S. standards,
this Trade Act al so requires agencies to consider international
st andards and, where appropriate, use themas the basis of U S
standards. And fourth, the Unfunded Mandates Reform Act of 1995
requires agencies to prepare a witten assessnent of thecosts,
benefits and other effects of proposed or final rules that
i nclude a Federal mandate likely to result in the expenditure by
State, local or tribal governnents, in the aggregate, or by the
private sector, of $100 million or nore annually (adjusted for

inflation.)
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I n conducting these anal yses, the FAA has determ ned that
this rule 1)has benefits which do justify its cost, is not a
“significant regulatory action” as defined in the Executive O der
and the Departnent of Transportation’s (DOT) Regul atory Policies
and Procedures; 2) will not have a significant inpact on a
substantial nunber of small entities; 3) reduces barriers to
international trade; and 4) does not inpose an unfunded nandate
on state, local, or tribal governments, or the private sector.

These anal yses, available in the docket, are summari zed bel ow.

Cost s

Many of the changes in the proposed rule are either
editorial or procedural in nature. These types of proposed
revi sions would not add any new requirenents or inpose costs.
However, 38 sections of the proposed changes to part 36 entai
changes, which warranted further evaluation to determ ne whether
t hey involve changes in criteria or could inpose additional
costs. The key factor in evaluating the proposed changes in
criteria was assessing whether an applicant could pass the noise
certification test under the proposed change but fail the test
under the current rule or vice versa, indicating a change in the

stringency of the existing standard.

Ei ght sections that would be renoved by the proposed rule

warranted further evaluation. These include sections that had
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previously been elimnated by an earlier anmendnent but the text
had erroneously remained in part 36, as well as sections that are
no | onger relevant given inprovenents in test equi pnent and the
enhancenment of data correction procedures since the tine part 36
was originally pronulgated. The deletion of these sections has

no cost i npact.

The FAA evaluated the remaining itens to determ ne whet her
costs would be incurred and exam ned the magni tude of the cost.
The sections of the proposed rule with potential cost fall into
four categories: (1) software costs, (2) additional testing
procedures, (3) additional or new neasuring provisions, and (4)

addi tional reporting requirenents.

Software Costs - Five proposed provisions address the maintenance

of the computer prograns used to correct as-neasured noise
certification data to 14 CFR part 36 reference conditions. Such
mai nt enance often tines involves adm nistrative cost. However,
based on discussions with staff at the Vol pe Nati onal
Transportation Center, which work under contract to the FAA and
eval uate certification software, the FAA has determ ned that four
of these proposed changes woul d have no cost inpact. The fifth,
Section A36.3.7.6, wiuld deal with technical differences in the
“readout” tinme of the tinme-wei ghted neasurenent of the sound
pressure | evel between the test data and the reference data.

| mpl enent ation of this change woul d require nodifying the
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conputer software used by the applicants. The estimated tines
required for each applicant to inplenent the software change and
for the FAAto verify correct inplenentation the change are 40
and 20 hours, respectively at hourly wage rates of $85 and $75,
respectively. The FAA estimates that 39 applicants would incur
this one-time cost, and that these software costs would be
incurred in the first 3 years after the proposed rule’s

i npl ementation. The total cost to industry and the FAA are
$132, 600 and $58, 500 ($116, 000 and $51, 200 di scount ed),

respectively.

Testing Costs - Three proposed changes relate to the operating

specifications of test aircraft, but none have any cost inpacts.

Measurenent Costs - The FAA has determ ned that of the ten

proposed changes that could affect the allowable test conditions
and correction of test results to reference conditions, only one
woul d have a cost inpact. Under the proposed changes to Appendi x
B36. 4(b), a special requirenent would be added for propeller-
driven airplanes that would require the placenent of symetri cal
posi ti oned m crophones at each and every test neasurenent point.
However, nost applicants al ready take advantage of FAA-approved
equi val ent test procedures that require only one set of
symetrical m crophones for sideline noise neasurenents.

Changi ng part 36 would not result in increased costs for nost

appl i cants. However, an applicant choosing to use nmultiple
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pairs of m crophones could incur additional costs ranging up to
an estimated $28,000 per test. These costs would involve an

i ncrease in the nunber of m crophone systens, including cable,
calibration, site surveys, and data recording, analysis and
reporting. The FAA has cal cul ated costs assum ng that two
donestic large-propeller applicants woul d conduct 4 tests neeting
this requirenment over the next 10 years. The total cost would be

$112, 000, or $79, 200, di scount ed.

Reporting Costs - Section A36.5.2 would require applicants to

include test results in their noise certification conpliance
report. While part 36 currently does not specifically require
applicants to submt a conpliance report it is a standard
practice for applicants to do so, since applicants already
address these data el enments under JAR 36 or | CAO Annex 16. The
addition of this provision would codify industry practice. Since
the information is already provided, the FAA does not believe
there will be additional costs to conmply with this requirenent.
The FAA requests comments on this assunption and requests that

all comrents be acconpani ed by cl ear docunentation supporting any

proposed changes.

The FAA has determ ned that one proposed change, to section
A36.5.2.3, would add new data elenents to the required test
report. There would be five new elenents. Al of these are test

ai rpl ane operating configuration itens that could effect the
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ai rpl anes noi se signature and are already a part of the

i nternational standard. Additional |abor costs for docunenting
data not previously reported are estimated to range from $500 (5
hours x $100 per hour) to $2,000 (25 hours x $80 per hour) per
test. These estimates are based on the nunber of additi onal
items to be reported and on the assunption of a | ower and upper
range of required | abor hour increases of 5 to 8 hours and 20 to
25 hours, respectively, at hourly | abor rates that range from $80

to $100 per hour.

Based on FAA estimates, 14 noise certification projects
involving flight tests are undertaken each year. Four of these
projects are conducted anong the 15 foreign firnms which already
conply with these proposed reporting requirenents under JAR 36 or
| CAO Annex 16 and thus woul d not incur additional reporting
costs. Ten projects are conducted from anong 24 donestic firns
engaged in flight-testing and the FAA estimates that these firns
woul d conduct 100 tests over the next 10 years. The FAA further
estimates that some donmestic firns wll incur additional
reporting costs of $1,250 per test based on the m dpoint of the
estimated additional |abor costs. Donestic firns with a |arge
i nternational presence are estimated to conduct 40 of the 100
tests to be conducted over the next 10 years, based on the
conposition of the industry. Since these larger firns already
frequently conply with the existing international reporting

standard, the FAA estimates that only 10 of the 40 tests to be
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conducted by these firnms would incur the additional reporting
costs of $1,250 each, or a total of $12,500. The FAA estinmates
that of the 60 tests to be conducted by snaller donestic firnms 24
tests would incur the additional reporting costs of $1,250 per
test or a total of $30,000 over the next 10 years. Thus, the
addi tional |abor costs for reporting the additional information
woul d total $42,500 ($30,000 plus $12,500) for these affected

firns.

However, it is possible that sonme applicants m ght accrue
additional costs. |If an applicant was required to invest in new
instrunmentation or data recording equi pnent to conply with these
requi renents, the estinmated total reporting costs could increase
to between $5,000 and $10, 000 per test. This is based on a range
of estimates and scenarios involving purchasing and installing
addi tional instrunentation, and | abor for adding recording
capability, data analysis, etc. For exanple, one possible
scenario would entail the purchase and installation of
i nstrunmentati on hardware at $4, 200 ($2,500 for hardware and
$1, 700 for labor [20 hours x $85 per hour]), plus the | abor cost
for adding recording capability and data recordi ng/anal ysis at
$3,400 (40 hours x $85 per hour) for a total of $7,600 of
additional cost. The FAA estimates that only three firnms would
incur this additional cost of $7,600 per test and that these
firmse would conduct a total of 12 tests over the next 10 years at

a total cost of $91,200. Thus, the total additional reporting

58



costs to the industry would be $133, 700, or $93, 900 di scount ed,
based on the mninmal additional reporting costs of $42,500
incurred by sone firms and $91, 200 incurred by the three firms

requi ring additional instrunentation/data recording.

Summary of Costs

The total costs for this proposed rule are $436, 800, or
$340, 300 discounted. O this total, industry costs are $378, 300,
or $289, 100 di scounted, and FAA costs are $58,500, or $51, 200
di scounted. Comments are invited on these additional cost
el ements; the FAA requests that all coments be acconpani ed by

cl ear econom ¢ docunentati on.

Cost Savi ngs

Several of the proposed changes could result in cost savings
to applicants, depending upon the current inventory of the
applicant’s test equi pnent and the particul ar weat her
ci rcunstances of the flight test. However, given the uncertainty
in the annual nunber and duration of flight tests, it is
difficult to accurately quantify these savings. For exanple,
Section A36.2.2.2 (b) would ower the mninmumtest tenperature
from 36 degrees Fahrenheit to 14 degrees Fahrenheit. This
proposed change is based on technical data from extensive noise
testing experience and is within the operational tenperature

[imt of the noise neasuring equipnent. One of the |argest cost
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el ements of the test certification process is the cost associ ated
with airplane down tine; by extending the tenperature range, down
time could be mnimzed. Down tinme occurs when the test

aircraft, crew, equipnent and technicians are ready to commence
testing but testing is delayed or postponed because the weat her
conditions specified in Section A36.2 are not net. Wile

ai rplane noise testing is not normally planned for cold weat her,
circunstances may dictate that the test be conducted under
conditions which could take advantage of this new | ower
tenperature. Under this circunstance, assum ng various scenari os
of daily tenperature warm ng patterns that could result in
reduced hours of airplane down tinme, an applicant m ght reduce
total on-site test tinme of a typical certification flight test

conducted under these conditions by 10 to 15 percent.

As an exanple of the inpact of permtting testing to be
conducted at a |l ower tenperature, assumng an on-site test tine
of 5to 7 days to conplete a typical certification flight test
under these conditions, the applicant m ght reduce the total test
time between half a day to one full day by testing during a tine
period when the | ower tenperature condition prevailed. Assum ng
a cost factor of $150,000 to $200, 000 per day for |arger planes
and $70,000 to $140,000 per day for smaller airplanes, cost
reducti ons per test made possible by this change in m ni numtest
t enperatures coul d range between approxi mately $75, 000 and

$200, 000 for larger airplanes and nmanufacturers and between
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$35, 000 and $140, 000 for snaller airplanes and manufacturers.

The nunber of such tests conducted under cold weather conditions
m ght be, at nost, one per applicant over a 10 year period. Sone
applicants m ght not encounter this situation during a 10 year

peri od.

The FAA estimates that 24 | arger applicants woul d each
derive cost savings of $137,500 per test and 13 smaller firms
woul d save $87,500 each per test. The estimated industry cost
savi ngs over ten years totals $4.44 mllion, or $3.12 mllion
di scounted. Coments on these estimates are invited; the FAA
requests that all comrents be acconpani ed by cl ear docunentation

supporting any proposed changes.

Proposed section B36.3(a) includes a sinplified test
procedure that nmay be used in determning the sideline (lateral)
noi se level for propeller-driven large airplanes. This test
procedure would allow the full power noise neasurenent to be
obt ai ned at a point (650m below the takeoff flight path and thus
elimnate the problens associated with obtaining this neasurenent
fromthe conventional sideline site. According to industry
sources, 40 to 45 fly-bys per test could be elimnated and
between 2 and 8 m crophone systens could be elim nated dependi ng
on the size of the array used by the applicant. (Many applicants
currently use a 2-m crophone sideline array.) |In addition to the

significant savings resulting fromthe reduction in the nunber of
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fly-bys and the nunber of m crophone systens, further cost
savings could result froma reduction in site surveying and field
set-up expenses in addition to the analysis and reporting savings
that result fromfewer fly-bys. The total cost savings of these
changes are estinmated at $200, 000 to $350, 000 per test for

manuf acturers of propeller-driven |arge planes. These estimtes
are based on a range of potential scenarios involving

conbi nati ons of the above elenments (the nunber of fly-bys and the
nunber of m crophones used, flight test costs, etc.). As an
exanpl e, based on a reduction of 42 fly-bys, the m dpoint of the
estimated range, and an exanple cost factor of $6,000 per fly-by,
cost savings of $252,000 would be realized. In addition,
assum ng a reduction of 4 m crophone systens, including
surveyi ng, setup, recording analysis and reporting at an assuned
cost factor of $7,000 per system another $28,000 (4 systens X
$7,000 per system) in savings would be realized, for a total
exanpl e savi ngs of $280, 000 per test under this exanple. @G ven
the increasing demand for regional jets, and the financial status
of large propeller-driven manufacturers, the FAA estimtes that
no nore than 10 tests woul d be conducted over the next 10 years
and that the derived cost savings would total $2.80 million or

$1.97 mllion discounted.

| ndustry sources estimate that cost savings on the order of
$37,500 per year for those applicants with considerable

certification activity would be realized by the harnoni zati on of
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testing, data neasurenent and analysis, reporting and
docunentation. Industry sources also claimthat these cost

savi ngs woul d be achieved by a reduction in the confusion and the
multiple interpretations that |lead to del ays, duplicate effort
and costly negotiation caused by the existing dual certification
standards. The FAA estimates that 10 firns engaged in noise
certification activities would achi eve cost savings of $375, 000
annually for the industry. The estimated industry cost savings

over ten years totals $3.75 mllion, or $2.63 m|lion discounted.

Total quantifiable cost savings over ten years woul d be
$10.99 mllion, or $7.72 mllion discounted. The FAA has not
been able to quantify other potential savings nade possible by
the greater efficiencies and flexibility resulting fromthe
uniformty that the proposed rule would provide. Comments are
invited; the FAA requests that all coments be acconpani ed by
cl ear docunentation. The FAA would particularly appreciate

specific cost savings data.

Benefits

Currently, airplane manufacturers nust satisfy both the FAA
and t he European noise certification standards in order to market
their aircraft in both the United States and Europe. Meeting two
sets of noise certification requirenents raises the cost of

devel oping a new transport category airplane, often with no
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increase in safety or environnental benefit. Adoption of these
proposed changes to the noise certification standards of part 36
wll foster international trade, |ower the cost of aircraft

devel opnment, and make the certification process nore efficient.

Cost-Benefit Anal ysis

| f the proposed rule becones effective, U S. noise
certification procedures would be nearly uniformwth the JAA
procedures. This harnonization between the test conditions,
procedures, and noise |evels necessary to denonstrate conpliance
with certification requirenents for subsonic jet airplanes and
subsoni c transport category large airplanes would result in
significant cost savings w thout conprom sing the environnental

benefits of the noise certification standards.

The proposed rule’s cost savings, over ten years,
(attributable to specific proposed changes to part 36 and
achieving near uniformty of the standards) would be $7.24
mllion, $5.08 mllion discounted. |In addition, $3.75 mllion,
$2.63 mllion discounted, would be derived from overal
efficiencies attributable to the harnonization effort in
achieving near uniformty of the FAA and JAA standards for a
total savings of $10.99 million, $7.72 mllion, discounted which
exceeds the proposed rule’s cost of $436, 800 ($340, 300,

64



di scounted). Since the potential cost savings exceed the

addi tional costs, the proposed rule would be cost beneficial.

Initial Regulatory Flexibility Act

The Regul atory Flexibility Act of 1980 (Act) establishes “
as a principle of regulatory issuance that agencies shal
endeavor, consistent with the objective of the rule and
applicable statues, to fit regulatory and informational
requirenents to the scale of the business, organizations, and
governmental jurisdictions subject to regulation.” To achieve
that principle, the Act requires agencies to solicit and consi der
flexible regulatory proposals and to explain the rational for
their actions. Agencies nmust performa review to determ ne
whet her a proposed or final rule will have a significant economc
i npact on a substantial nunber of small entities. |If the
determnation is that it will, the agency nust prepare a

regulatory flexibility analysis (RFA) as described in the Act.

However, if an agency determ nes that a proposed or final
rule is not expected to have a significant econom c inpact on a
substantial nunber of small entities, section 605(b) of the 1980
act provides that the head of the agency may so certify and an
RFA is not required. The certification nust include a statenent
providing the factual basis for this determ nation, and the

reasoni ng should be clear.
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Enact nent of this proposal would inpose costs of $436,800 on
the FAA and noise certification applicants over the ten year
peri od of which $250, 400 woul d be incurred by snmaller applicants.
The FAA has assuned that two smaller applicants which is not a
substanti al nunber of applicants would each incur neasurenent
costs of $56,000, or a total of $112,000. Additional reporting
costs requiring additional instrunmentation/data recording
totali ng $60, 800 over the ten year period would be incurred by 2
other smaller applicants or $30,400 each. Additional |abor costs
for new reporting requirements totaling $30, 000 over the 10 year
period would be incurred by 6 snaller applicants at a cost to
each of these smaller applicants over the 10 year period of

$5, 000.

Al the small (14) applicants at a cost of $3,400 each or a
total of $47,600 would incur one tinme software costs and for four
of these firnms this would be the only cost they incur. The
first-year cost to each of the six small applicants incurring
both software and additional |abor reporting costs would be
$4,650. In this case, the FAA has determned this would not be a
significant cost to a substantial nunber of small noise
certification applicants. Therefore, the FAA had determ ned that
this proposed rule would not have a significant econom c i npact

on a substantial nunmber of small entities.
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I nternational Trade | npact Assessnent

The Trade Agreenment Act of 1979 prohibits Federal agencies
fromengaging in any standards or related activity that create
unnecessary obstacles to the foreign commerce of the United
States. Legitimate donestic objectives, such as safety, are not
consi dered unnecessary obstacles. The statute also requires
consideration of international standards and where appropriate,
that they be the basis for U S standards. In addition,
consistent wwth the Adm nistration's belief in the general
superiority and desirability of free trade, it is the policy of
the Adm nistration to renmove or dimnish, to the extent feasible,
barriers to international trade, including both barriers
af fecting the export of American goods and services to foreign
countries and barriers affecting the inport of foreign goods and

services to into the U S.

I n accordance with the above statute and policy, the FAA has
assessed the potential effect of this proposed rule and has
determined that it will inpose the sane costs on donestic and

international entities and thus has a neutral trade inpact.

Executive Order 13132, Federal i sm

The FAA has anal yzed this proposed rule under the principles
and criteria of Executive Order 13132, Federalism The FAA has

determ ned that this action would not have substantial direct

68



effects on the States, on the rel ationship between the national
Governnent and the States, or on the distribution of power and
responsi bilities anong the various |evels of governnent.

Therefore, the FAA has determned that this notice of proposed

rul emaki ng woul d not have federalisminplications.

Unf unded Mandat es

The Unfunded Mandates reform Act of 1995 (2 U . S.C. 88 1532-1538)
requires the FAA to assess the effects of Federal Regul atory
actions on state, local, and tribal governments, and on the
private sector of proposed rules that contain a Federal

i ntergovernnental or private sector nmandate that exceeds $100
mllion in any one year. This action does not contain such a

mandat e.

Envi ronnent al Assessnent

FAA Order 1050. 1D defines FAA actions that may be
categorically excluded from preparation of a Nationa
Environnmental Policy Act (NEPA) environnmental assessment (EA) or
envi ronnmental inpact statenment (EIS). In accordance with FAA
Order 1050. 1D, appendi x 4, paragraph 4(j), regul ations, standards
and exenptions (excluding those, which if inplenmented nmay cause a
significant inpact on the human environnent) qualify for a categorical
excl usion. The FAA proposes that this rule qualifies for a

cat egorical exclusion because no significant inpacts to the
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environnment are expected to result fromits finalization or

i npl erent ati on.

Ener gy | npact

The energy inpact of the notice has been assessed in
accordance with the Energy Policy and Conservation Act (EPCA)
Pub. L. 94-163, as anended (42 U S.C. 6362) and FAA Order 1053. 1.
It has been determined that the notice is not a major regulatory

action under the provisions of the EPCA

Li st of Subjects in 14 CFR Part 36
Aircraft, Noise control.

The Proposed Amendnent

In consideration of the foregoing the Federal Aviation
Adm ni stration proposes to anend 14 CFR parts 21 and 36, as

foll ows:

Part 21 — CERTI FI CATI ON PROCEDURES FOR PRCDUCTS AND PARTS

1. The authority citation for part 21 continues to read as
fol |l ows:
Authority: 49 U S.C. 7572, 49 U S.C. 106(g), 40105,

40113, 44701- 44702, 44707, 44709, 44711, 44713, 44715, 453083.
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§ 21.17 [ Amrended]
2. Amend paragraph (a) of section 21.17 by renoving the
word “parts” and adding the word “part” and renoving the words

“and 36”.

§ 21.101 [ Anended]

3. Amend paragraph (a) of section 21.101 by renoving the
word “parts” and adding the word “part” and renovi ng the words

“and 36”.

PART 36 - NO SE STANDARDS: Al RCRAFT TYPE AND Al RWORTHI NESS
CERTI FI CATI ON

1. The authority citation for part 36 continues to read as
fol |l ows:

Authority: 42 U S.C 4321 et seq.; 49 U S.C. 106(g), 40113,
44701- 44702, 44704, 44715; sec. 305, Pub. L. 96-193, 94 Stat. 50,

57, E. O 11514, 35 FR 4247, 3 CFR 1966-1970 Conp., p. 902.

§ 36.1 [ Amrended]
2. Amend 8§ 36.1 as follows:
a. | n paragraph (a)(1) renove the words

“turbojet powered” and add the word “jet” in its place.

71



b. I n paragraph (d) introductory text renove the words
“turbojet powered” and add the word “jet” in its place.

C. Renove paragraph (d)(3).

d. I n paragraph (f) renove the words “turboj et

powered” and add the word “jet” in its place.

e. |In paragraph (f)(1) renove the reference to
"C36.5(a)(2)" and add "B36.5(b)" in its place; renove the word
“takeoff” and add the word “flyover” in its place; and renove the
word “sideline” and add the word “lateral” in its place;

f. In paragraph (f)(3) renove the reference to
"C36.5(a)(2)" and add "B36.5(b)" in its place and renove the
reference to "C36.5(a)(3)” and add "B36.5(c)" in its place;

g. I n paragraph (f)(4) renove the reference to "C36.5" and
add "B36.5(b)" in its place;

h. In paragraph (f)(5) renove the reference to
"C36.5(a)(3)" and add "B36.5(c)" in its place;

i. In paragraph (f)(6) renove the reference to "C36.5" and
add "B36.5(c)" in its place; and.

J. In paragraph (g) renove the word “turbojet” and add the

word “jet” in its place.

§ 36.2

3. Renpbve and reserve § 36. 2.
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§ 36.6 [Anended]

4. Arend 8§ 36.6 as follows:

a. Amend 8 36.6(c)(1):

b. Revise paragraphs (c)(1)(vi) through (x), paragraphs
(d(D (i) and (ii), and paragraphs (e)(3)(iii), (e)(3)(vi),
(e)(3)(vii) and (e)(3)(ix), the additions and revisions read as
fol |l ows:

(c) * * *
(1) * * *

(vi) 1EC Publication 61094-3, entitled “Measurenent
M crophones- Part 3: Prinmary Method for Free-Field Calibration of
Laboratory Standard M crophones by the Reciprocity Techni que”,
edition 1.0, dated 1995.

(vii) [1EC Publication 61094-4, entitled “Measurenent
M crophones- Part 4: Specifications for Wrking Standard
M crophones”, edition 1.0, dated 1995.

(viii) |1EC Publication 61260, entitled “El ectroacoustics-
Oct ave- Band and Fractional -Cctave-Band filters”, edition 1.0,
dat ed 1995.

(1x) 1EC Publication 61265, entitled “Instrunments for
Measurenment of Aircraft Noise- Performance Requirenments for

Systens to Measure One-Third-CQOctave- Band Sound pressure Levels in
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Noi se Certification of Transport-Category Aeropl anes”,
edition 1.0, dated 1995.

(x) [IEC Publication 60942, entitled “El ectroacoustics-
Sound Calibrators”, edition 2.0, dated 1997.
ok ok % %
(d) * * »
(1) * * =

(1) International Electrotechnical Comm ssion,3, rue

de Varenbe, Case postale 131, 1211 Geneva 20, Switzerl and

(ii) Anerican National Standard Institute, 11 West 42"

Street, New York Cty, New York 10036

*x * * % %

(ti1) Southern Region Headquarters, 1701 Col unbi a Avenue,

Col | ege Park, Ceorgia, 30337.

*x * * % %

(vi) Sout hwest Regi on Headquarters, 2601 Meacham Boul evard,
Fort Worth, Texas, 76137-4298.
(vii) Northwest Muntain Region Headquarters, 1601 Lind

Avenue, Sout hwest, Renton, Washi ngton 98055.

*x * * % %
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(1 x) Al askan Regi on Headquarters, 222 West 7th Avenue, #14,

Anchor age, Al aska, 99513.
§ 36.7 [Anended]

5. Amend § 36.7 to read as foll ows:

a. |In paragraph (a) renove the words “turbojet powered” and

add the word “jet” in its place.

b. In paragraph (b)(1) renove the reference to "Appendices A
and B" and add "Appendix B" in its place.

c. |In paragraph (b)(2) renove the reference to "C36.9" and
add "B36.8" in its place.

d. In paragraph (c)(1) renove the reference to "C36.5(b)" and
add "B36.6" in its place.

e. In paragraph (d)(1) renove the word “turbojet” and add the
word “jet” in its place.

f. In paragraph (d)(1)(ii) renove the reference to "C36.5(b)"
and add "B36.6" in its place.

g. I n paragraph (d)(2) renove the word “turbojet” and add the

word “jet” in its place.

Subpart B — Transport Category Large Airplanes and Jet Airplanes

6. Revise the heading of Subpart B to read as set forth

above:
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7. Revi se section 36.101 to read as foll ows:

8§ 36.101 Noi se neasurement and eval uati on.

For transport category large airplanes and jet airplanes,
the noi se generated by the airplane nust be neasured and
eval uat ed under appendi x A of this part or under an approved

equi val ent procedure.

8. Revi se section 36.103 to read as foll ows:

§ 36.103 Noise Limts

(a) For subsonic transport category |arge airplanes and
subsonic jet airplanes conpliance with this section nust be shown
with noise | evels neasured and eval uated as prescribed in
Appendi x A of this part, and denonstrated at the neasuring
points, and in accordance with the flight test conditions under
section C36.8 (or an approved equi val ent procedure), stated under

appendi x C of this part.

(b) Type certification applications for subsonic transport
category large airplanes and all subsonic jet airplanes nust show
that the noise |levels of the airplane are no greater than the

Stage 3 noise |imts stated in section B36.5(c) of appendi x B of
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this part.

Section 36.201 (Subpart C) [ Renoved]

9. Renove and reserve subpart C, consisting of section

36. 201.

§ 36.1581 [ Anended]

10. Amend 8 36.1581 (a)(1) and (d) by renoving the words

“turbojet powered” and adding the word “jet” in its place.
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11. Revise appendix A of part 36 to read as foll ows:

APPENDI X A TO PART 36-- Al RCRAFT NO SE MEASUREMENT AND EVALUATI ON
UNDER § 36. 101

Sec.

A36. 1 | nt roduct i on.

A36. 2 Noi se certification test and neasurenent conditions.

A36. 3 Measurenent of aircraft noise received on the ground.

A36. 4 Cal cul ations of effective perceived noise |evel from
nmeasur ed dat a.

A36. 5 Reporting of data to the FAA

A36. 6 Nonencl ature: synbols and units.

A36. 7 Sound attenuation in air.

A36. 8 [ Reser ved]

A36. 9 Adj ustment of airplane flight test results.

Section A36.1 |Introduction.

A36.1.1 This appendi x prescribes the conditions under which
ai rpl ane noise certification tests nust be conducted and states
t he neasurenent procedures that nust be used to neasure airplane
noi se during each test conducted on or after [insert effective
date of final rule]. The procedures that nust be used to
determ ne the noi se evaluation quantity designated as effective
percei ved noi se | evel, EPNL, under 88 36.101 and 36.803 are al so
st at ed.

A36.1.2 The instructions and procedures given are intended
to ensure uniformty during conpliance tests and to permt
conpari son between tests of various types of airplane conducted

i n various geographical |ocations.
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A36.1.3 A conplete list of synbols and units, the
mat hemati cal fornul ati on of perceived noi siness, a procedure for
determ ni ng at nospheric attenuation of sound, and detail ed
procedures for correcting noise levels fromnon-reference to
reference conditions are included in sections A36.6 to A36.9 of

t hi s appendi x.

Section A36.2 Noise Certification Test and Measur enent

Condi ti ons.

A36.2.1 Ceneral.

A36.2.1.1 This section prescribes the conditions under
whi ch noise certification nust be conducted and t he measurenent
procedures that nust be used.
Not e: Many noi se certifications involve only mnor changes to the
ai rplane type design. The resultant changes in noise can often
be established reliably w thout the necessity of resorting to a
conplete test as outlined in this appendix. For this reason the
FAA permts the use of appropriate "equival ent procedures"”.
There are al so equi val ent procedures that may be used in ful
certification tests, in the interest of reducing costs and
providing reliable results. Guidance material on the use of

equi val ent procedures in the noise certification of subsonic jet
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and propeller-driven large airplanes is provided in the current

Advi sory G rcular for this part.

A36. 2.2 Test environment.

A36.2.2.1 Locations for measuring noise froman airplane in
flight nmust be surrounded by relatively flat terrain having no
excessi ve sound absorption characteristics such as m ght be
caused by thick, matted, or tall grass, shrubs, or wooded areas.
No obstructions that significantly influence the sound field from
the airplane nust exist within a conical space above the point on

the ground vertically bel ow the m crophone, the cone being
defined by an axis normal to the ground and by a hal f-angle 80°

fromthis axis.

Not e: Those people carrying out the nmeasurenments coul d thensel ves

constitute such obstruction.

A36.2.2.2 The tests must be carried out under the foll ow ng
at nospheri c conditions.

(a) No precipitation;

(b) Anbient air tenperature not above 95°F (35°C) and not

bel ow 14°F (-10°C), and relative humdity not above 95% and not
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bel ow 20% over the whol e noi se path between a point 33 ft

(10 m) above the ground and the airplane.

Note: Care should be taken to ensure that the noi se nmeasuring,

ai rplane flight path tracking and neteorol ogi cal instrunmentation
are operated within their environnental |imtations.

(c) Relative humdity and anbi ent tenperature over the
whol e noi se path between a point 33 ft (10 m above the ground
and the airplane such that the sound attenuation in the one-third
oct ave band centered on 8 kHz will not be nore than 12 dB/ 100 m

(d) If the atnospheric absorption coefficients vary over
the PNLTM sound propagation path by nore than +/-1.6dB/ 1000ft
(+/-0.5dB/100m) in the 3150Hz one-third octave band fromthe
val ue of the absorption coefficient derived fromthe
nmet eor ol ogi cal nmeasurenent obtained at 33 ft (10 m) above the
surface, "layered" sections of the atnosphere nust be used as
described in section A36.2.2.3 to conpute equi val ent wei ghted
sound attenuations in each one-third octave band; the FAA wi |l
determ ne whet her a sufficient nunber of |ayered sections have
been used. For each neasurenent, where nultiple |ayering is not
requi red, equivalent sound attenuations in each one-third octave
band nust be determ ned by averagi ng the atnospheric absorption
coefficients for each such band at 33 ft (10 n) above ground
| evel, and at the flight level of the airplane at the tine of

PNLTM for each neasurenent;
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(e) Average wind velocity 10 neters above ground is not to
exceed 12 knots and the crosswind velocity for the airplane is
not to exceed 7 knots. The average wi nd velocity nust be
determ ned using a thirty-second averagi ng period spanning the 10
dB down tine interval. Maxinmumw nd velocity 10 neters above
ground is not to exceed 15 knots and the crosswi nd velocity is
not to exceed 10 knots during the 10 dB down tine interval.

(f) No anomal ous neteorol ogi cal or wind conditions that
woul d significantly affect the neasured noi se | evels when the
noi se is recorded at the neasuring points specified by the FAA;
and

(g) Meteorol ogical neasurenents nmust be obtained within 30
m nut es of each noise test neasurenent; neteorological data nust
be interpolated to actual tines of each noi se neasurenent.

A36.2.2.3 Wen a nmultiple layering calculation is required
by section A36.2.2.2(d) the atnosphere between the airplane and
33 ft (10 nm) above the ground nust be divided into | ayers of
equal depth. The depth of the |ayers nust be set to not nore
than the depth of the narrowest |ayer across which the variation
in the atnospheric absorption coefficient of the 3150 Hz one-
third octave band is not greater than +/-1.6 dB/ 1000 ft (+/-0.5
dB/ 100m, with a mninum | ayer depth of 100 ft (30 m. This
requi renent nust be net for the propagation path at PNLTM The

mean of the values of the atnospheric absorption coefficients at
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the top and bottom of each | ayer may be used to characterize the
absorption properties of each |ayer.

A36.2.2.4 The airport control tower or another facility
must be approved by the FAA for use as the central |ocation at
whi ch neasurenents of atnospheric paraneters are representative
of those conditions existing over the geographical area in which

noi se neasurenents are nade.

A36.2.3 Flight path neasurenent.

A36.2.3.1 The airplane height and | ateral position relative
to the flight track nust be determ ned by a nethod independent of
normal flight instrunentation such as radar tracking, theodolite
triangul ati on, or photographic scaling techniques, to be approved
by the FAA

A36.2.3.2 The airplane position along the flight path nust
be related to the noise recorded at the noi se nmeasurenent
| ocati ons by neans of synchronizing signals over a distance
sufficient to assure adequate data during the period that the
noise is within 10 dB of the maxi mum val ue of PNLT.

A36.2.3.3 Position and perfornmance data required to nmake
the adjustnents referred to in section A36.9 of this appendix
must be automatically recorded at an approved sanpling rate.

Measuring equi pnent nust be approved by the FAA
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Section A36.3 Measurenent of Airplane Noi se Received on the

G ound.

A36.3.1 Definitions.

For the purposes of this section the follow ng definitions

appl y:

A36.3.1.1 Measurenent system neans the conbi nati on of

instrunments used for the neasurenent of sound pressure |evels,
i ncluding a sound calibrator, w ndscreen, mcrophone system
signal recording and conditioning devices, and one-third octave

band anal ysis system

Note. - Practical installations may include a nunber of

m crophone systens, the outputs fromwhich are recorded

si mul taneously by a multi-channel recording/analysis device via
signal conditioners, as appropriate. For the purpose of this
section, each conpl ete neasurenent channel is considered to be a

measur enent systemto which the requirenents apply accordingly.

A36.3.1.2 M crophone system neans the conponents of the

measur enent system whi ch produce an el ectrical output signal in
response to a sound pressure input signal, and which generally
i nclude a m crophone, a preanplifier, extension cables, and other

devi ces as necessary.
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A36.3.1.3 Sound incidence angl e neans in degrees, an angle

between the principal axis of the m crophone, as defined in | EC
61094- 3 and | EC 61094-4, as anended and a |line fromthe sound

source to the center of the diaphragmof the m crophone.

Note. - Wien the sound incidence angle is 0° the sound is

said to be received at the m crophone at "normal (perpendicul ar)
i nci dence"; when the sound incidence angle is 90° the sound is

said to be received at "grazing incidence".

A36.3.1.4 Reference direction neans, in degrees, the

direction of sound incidence specified by the manufacturer of the
m crophone, relative to a sound incidence angle of 0° for which
the free-field sensitivity I evel of the m crophone systemis

within specified tolerance limts.

A36.3.1.5 Free-field sensitivity of a m crophone system

means, in volts per Pascal, for a sinusoidal plane progressive
sound wave of specified frequency, at a specified sound incidence
angl e, the quotient of the root nean square voltage at the output
of a m crophone system and the root nean square sound pressure
that woul d exist at the position of the mcrophone inits
absence.

A36.3.1.6 Free-field sensitivity |level of a m crophone

system nmeans, in decibels, twenty tines the logarithmto the base
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ten of the ratio of the free-field sensitivity of a m crophone

system and the reference sensitivity of one volt per Pascal.

Note. - The free-field sensitivity level of a m crophone

system nay be determ ned by subtracting the sound pressure |evel
(in decibels re 20 pPa) of the sound incident on the m crophone
fromthe voltage level (in decibels re 1 V) at the output of the

m cr ophone system and adding 93.98 dB to the result.

A36.3. 1.7 Tine-average band sound pressure | evel neans in

deci bels, ten tines the logarithmto the base ten, of the ratio
of the time nean square of the instantaneous sound pressure
during a stated time interval and in a specified one-third octave
band, to the square of the reference sound pressure of 20 nPa.

A36.3.1.8 Level range neans, in decibels, an operating

range determ ned by the setting of the controls that are provided
in a neasurenment system for the recording and one-third octave
band anal ysis of a sound pressure signal. The upper boundary
associated with any particular |evel range nust be rounded to the
near est deci bel .

A36.3.1.9 Calibration sound pressure |level neans, in

deci bel s, the sound pressure |evel produced, under reference

environnmental conditions, in the cavity of the coupler of the
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sound calibrator that is used to deternine the overall acoustical
sensitivity of a neasurenent system

A36.3.1.10 Reference |evel range neans, in decibels, the

| evel range for determning the acoustical sensitivity of the
measur enent system and containing the calibration sound pressure
| evel .

A36.3.1.11 Calibration check frequency neans, in hertz, the

nom nal frequency of the sinusoidal sound pressure signal
produced by the sound calibrator.

A36.3.1.12 Level difference neans, in decibels, for any

nom nal one-third octave m dband frequency, the output signal
| evel nmeasured on any |level range mnus the |evel of the
correspondi ng el ectrical input signal.

A36.3.1.13 Reference level difference neans, in decibels,

for a stated frequency, the |level difference neasured on a | evel
range for an electrical input signal corresponding to the
calibration sound pressure |evel, adjusted as appropriate, for
the | evel range.

A36.3.1.14 Level non-linearity nmeans, in decibels, the

| evel difference neasured on any | evel range, at a stated one-
third octave nom nal m dband frequency, mnus the correspondi ng
reference level difference, all input and out put signals being

relative to the sane reference quantity.
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A36.3.1.15 Linear operating range neans, in decibels, for a

stated | evel range and frequency, the range of |evels of steady
si nusoi dal electrical signals applied to the input of the entire
measur enent system exclusive of the m crophone but including the
m crophone preanplifier and any other signal-conditioning

el emrents that are considered to be part of the m crophone system
extending froma |lower to an upper boundary, over which the |evel

non-linearity is wwthin specified tolerance limts.

Note. - M crophone extension cables as configured in the

field need not be included for the |inear operating range

det erm nati on

A36.3.1.16 Wndscreen insertion |oss neans, in decibels, at

a stated nom nal one-third octave m dband frequency, and for a
stated sound incidence angle on the inserted m crophone, the
i ndi cat ed sound pressure | evel without the wi ndscreen installed
around the m crophone m nus the sound pressure |level with the

wi ndscreen install ed.

A36. 3.2 Reference environmental conditions.

A36.3.2.1 The reference environnmental conditions for

speci fying the performance of a neasurenent system are:
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a) air tenperature 73. 4°F (23°0);
b) static air pressure 101. 325 kPa; and

c) relative humdity 50 %

A36.3.3 GCeneral.

Note. - Measurenents of aircraft noise that use instrunents

that conformto the specifications of this section yield one-
third octave band sound pressure levels as a function of tine.
These one-third octave band levels are to be used for the

cal cul ation of effective perceived noise |level as described in

secti on A36. 4.

A36. 3. 3.1 The neasurenent system nmust consist of equi pnent
approved by the FAA and equivalent to the foll ow ng:

a) a wi ndscreen (see A36.3.4);

b) a m crophone system (see A36.3.5 );

c) a recording and reproducing systemto store the neasured
aircraft noise signals for subsequent analysis (see A36.3.6 );

d) a one-third octave band anal ysis system (see A36.3.7);
and

e) calibration systens to maintain the acousti cal
sensitivity of the above systens within specified tol erance

limts (see A36.3.8).
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A36. 3.3.2 For any conponent of the neasurenent systemthat
converts an analog signal to digital form such conversion nust
be performed so that the | evels of any possible aliases or
artifacts of the digitization process will be less than the upper
boundary of the |linear operating range by at |east 50 dB at any
frequency less than 12.5 kHz. The sanpling rate nust be at | east
28 kHz. An anti-aliasing filter must be included before the

digitization process.

A36. 3.4 W ndscr een.

A36.3.4.1 1In the absence of wind and for sinusoidal sounds
at grazing incidence, the insertion | oss caused by the w ndscreen

of a stated type installed around the m crophone nust not exceed
+1.5 dB at nom nal one-third octave m dband frequencies from 50

Hz to 10 kHz i ncl usi ve.

A36.3.5 M crophone system

A36.3.5.1 The m crophone system nust conformto the
specifications in sections A36.3.5.2 to A36.3.5.4. Various
m crophone systens may be approved by the FAA on the basis of
denonstrat ed equi val ent overall el ectroacoustical perfornance.
Where two or nore mcrophone systens of the sane type are used,
denonstration that at |east one systemconforns to the

specifications in full is sufficient to denonstrate confornance.
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Note. - This denonstration of equival ent performance does not
elimnate the need to calibrate and check each system as defi ned

in section A36.3.9.

A36.3.5.2 The m crophone nust be nounted with the sensing
element 4 ft (1.2 n) above the local ground surface and nust be
oriented for grazing incidence, i.e., with the sensing el enent
substantially in the plane defined by the predicted reference
flight path of the aircraft and the nmeasuring station. The
m crophone nounting arrangenent nust mnimze the interference of
the supports with the sound to be nmeasured. Figure A36-1
illustrates sound incidence angles on a m crophone.

A36.3.5.3 The free-field sensitivity level of the
m crophone and preanplifier in the reference direction, at
frequenci es over at |east the range of one-third-octave nom nal
m dband frequencies from50 Hz to 5 kHz inclusive, nmust be within
1.0 dB of that at the calibration check frequency, and within
+2.0 dB for nom nal m dband frequencies of 6.3 kHz, 8 kHz and 10
kHz.

A36.3.5.4 For sinusoidal sound waves at each one-third
octave nom nal m dband frequency over the range from50 Hz to 10

kHz inclusive, the free-field sensitivity levels of the

m cr ophone system at sound i nci dence angles of 30° 60° 90° 120°
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and 150° nust not differ fromthe free-field sensitivity |evel

at a sound incidence angle of 0° (“normal incidence”) by nore
than the values shown in Table A36-1. The free-field sensitivity
| evel differences at sound incidence angl es between any two

adj acent sound incidence angles in Table A36-1 nust not exceed

the tolerance limt for the greater angle.
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Figure A36-1: Illustration of sound incidence angles on a microphone

0° Normal Incidence

Sensing Element

90° Grazing Incidence

120°

180°

Nominal midband

Maximum difference between the free-field sengitivity level of a microphone system at

frequency kHz | hormal incidence and the free-field sensitivity level at specified sound incidence angles
daB
Sound Incidence angle
degrees
30 60 ey 120 150
0.05t0 1.6 05 0.5 1.0 1.0 1.0
2.0 05 0.5 1.0 1.0 1.0
25 05 0.5 1.0 15 15
3.15 05 1.0 15 2.0 2.0
4.0 05 1.0 2.0 25 25
5.0 05 15 25 3.0 3.0
6.3 1.0 2.0 3.0 4.0 4.0
8.0 15 25 4.0 5.5 55
10.0 2.0 35 55 6.5 75

A36. 3.6 Recording and reproduci ng systens.

A36.3.6.1 A recording and reproduci ng system such as a

di gi tal

or other pernmanent data storage device,

sound pressure signals for subsequent analysis.

TableA36-1 Microphone Directional Response Requirements

or anal og magnetic tape recorder,
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produced by the aircraft nust be recorded in such a way that a
record of the conplete acoustical signal is retained. The
recordi ng and reproduci ng systens nust conformto the
specifications in sections A36.3.6.2 to A36.3.6.9 at the
recordi ng speeds and/or data sanpling rates used for the noise
certification tests. Conformance nust be denonstrated for the
frequency bandw dt hs and recordi ng channels selected for the
tests.

A36.3.6.2 The recording and reproduci ng systenms nust be

calibrated as described in section A36. 3.9.

a)For aircraft noise signals for which the high frequency
spectral |evels decrease rapidly wth increasing frequency,
appropriate pre-enphasis and conpl enentary de-enphasi s networks
may be included in the neasurenent system |f pre-enphasis is
i ncl uded, over the range of nom nal one-third octave m dband
frequencies from800 Hz to 10 kHz inclusive, the electrical gain
provi ded by the pre-enphasis network nust not exceed 20 dB

relative to the gain at 800 Hz.

A36.3.6.3 For steady sinusoidal electrical signals applied
to the input of the entire nmeasurenent systemincluding all parts
of the m crophone system except the m crophone at a sel ected

signal level wwthin 5 dB of that corresponding to the calibration
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sound pressure level on the reference |evel range, the tinme-
average signal level indicated by the readout device at any one-
third octave nom nal m dband frequency from50 Hz t0l0 kHz
inclusive nmust be within 1.5 dB of that at the calibration check
frequency. The frequency response of a nmeasurenent system which
i ncl udes conponents that convert analog signals to digital form
must be within £0.3 dB of the response at 10 kHz over the

frequency range from 10 kHz to 11.2 kHz.

Note. - M crophone extension cables as configured in the field

need not be included for the frequency response determ nation.
Thi s al |l owance does not elimnate the requirement of including
m crophone extensi on cabl es when perform ng the pink noise

recording in section A36.3.9.5.

A36.3.6.4 For anal og tape recordings, the anplitude
fluctuations of a 1 kHz sinusoidal signal recorded within 5 dB of
the |l evel corresponding to the calibration sound pressure |evel
must not vary by nore than 0.5 dB t hroughout any reel of the
type of magnetic tape used. Conformance to this requirenent nust
be denonstrated using a device that has timnme-averagi ng properties
equi valent to those of the spectrum anal yzer.

A36.3.6.5 For all appropriate |evel ranges and for steady

si nusoi dal electrical signals applied to the input of the
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measurenent system including all parts of the m crophone system
except the m crophone, at one-third-octave nom nal m dband
frequencies of 50 Hz, 1 kHz and 10 kHz, and the calibration check
frequency, if it is not one of these frequencies, the |evel non-
linearity nmust not exceed 0.5 dB for a |inear operating range of

at | east 50 dB bel ow the upper boundary of the |evel range.

Note 1. - Level linearity of measurenent system conponents may be

tested according to the nethods described in | EC 61265 as

amended.
Note 2. - M crophone extension cables configured in the field
need not be included for the level linearity determ nation.

A36.3.6.6 On the reference |evel range, the |evel
corresponding to the calibration sound pressure |evel nust be at
least 5 dB, but no nore than 30 dB | ess than the upper boundary
of the level range.

A36.3.6.7 The |linear operating ranges on adjacent |evel
ranges nust overlap by at |east 50 dB m nus the change in

attenuation introduced by a change in the I evel range controls.

Note. - It is possible for a neasurenent systemto have |eve

range controls that permt attenuation changes of either 10 dB or
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1 dB, for exanple. Wth 10 dB steps, the m ni num overl ap
required would be 40 dB, and with 1 dB steps the m ni num overl ap

woul d be 49 dB

A36.3.6.8 An overload indicator nust be included in the
recordi ng and reproduci ng systens so that an overl oad indication
wi || occur during an overload condition on any rel evant |evel
range.

A36.3.6.9 Attenuators included in the neasurenment systemto
permt range changes nust operate in known intervals of deci bel

st eps.

A36.3.7 Anal ysis systens.

A36.3.7.1 The analysis systemnust conformto the
specifications in sections A36.3.7.2 to A36.3.7.7 for the
frequency bandw dt hs, channel configurations and gain settings
used for anal ysis.

A36.3.7.2 The output of the analysis system nust consist of
one-third octave band sound pressure |evels as a function of
time, obtained by processing the noise signals (preferably
recorded) through an analysis systemwth the foll ow ng

characteristics:
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a) A set of 24 one-third octave band filters, or their
equi val ent, havi ng nom nal m dband frequencies from50 Hz to 10
kHz i ncl usive;

b) Response and averaging properties in which, in
principle, the output fromany one-third octave filter band is
squar ed, averaged and di spl ayed or stored as tine-averaged sound
pressure | evels;

c) The interval between successive sound pressure |evel
sanpl es nust be 500 ns x5 mlliseconds(ns) for spectral analysis
with or without slow tinme weighting, as defined in section
A36. 3. 7. 4;

d) For those analysis systens that do not process the sound
pressure signals during the period of tine required for readout
and/or resetting of the analyzer, the |loss of data must not
exceed a duration of 5 ns; and

e) The analysis systemnust operate in real time from50 Hz
through at least 12 kHz inclusive. This requirenent applies to
all operating channels of a multi-channel spectral analysis
system

A36.3.7.3 The m ninmum standard for the one-third octave
band anal ysis systemis the class 2 electrical performance
requi renents of | EC 61260 as anended, over the range of one-third
octave nom nal m dband frequencies from50 Hz through 10 kHz

i ncl usi ve.
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Note. - Tests of the one-third octave band anal ysis system may

be made according to the nethods described in | EC 61260 for
relative attenuation, anti-aliasing filters, real tinme operation,
level linearity, and filter integrated response (effective

bandw dt h).

A36.3.7.4 \Wen slowtinme averaging is perfornmed in the
anal yzer, the response of the one-third octave band anal ysis
systemto a sudden onset or interruption of a constant sinusoidal
signal at the respective one-third octave nom nal m dband
frequency, nust be neasured at sanpling instants 0.5, 1, 1.5 and
2 seconds(s) after the onset and 0.5 and 1 s after interruption.
The rising response nust be -4 £+ 1 dBat 0.5s, -1.75 + 0.75 dB
at 1 s, -1 +0.5dBat 1.5s and -0.5 £+ 0.5 dB at 2 s relative to
the steady-state level. The falling response nust be such that
the sum of the output signal levels, relative to the initial
steady-state level, and the corresponding rising response reading
is -6.5 %+ 1 dB, at both 0.5 and 1 s. At subsequent tinmes the sum
of the rising and falling responses nust be -7.5 dB or |ess.
This equates to an exponential averaging process (slow weighting)
with a nomnal 1 s time constant (i.e., 2 s averaging tine).

A36.3.7.5 Wen the one-third octave band sound pressure

| evel s are determned fromthe output of the anal yzer w thout

99



slow time weighting, slow tinme weighting nust be simulated in the
subsequent processing. Sinulated slow weighted sound pressure
| evel s can be obtained using a continuous exponential averaging

process by the follow ng equation:

Ls(i, k) = 10 log [(0.60653)10 % 1tsli.(k-D1 4+ (0.39347) 10%1 (.1

where Lg(i,k) is the simulated sl ow wei ghted sound pressure |evel
and L(i,k) is the as-neasured 0.5 s tine average sound pressure
| evel determ ned fromthe output of the analyzer for the k-th
instant of tinme and the i-th one-third octave band. For k =1,

t he sl ow wei ghted sound pressure Lg[i,(k-1=0)] on the right hand
side should be set to 0 dB. An approximati on of the continuous

exponential averaging is represented by the follow ng equation

for a four sanple averaging process for k 3 4:

Ls(i, k) = 10 log [(0.13)10 %03+ (0. 21) 10 &1 (k2]

+(0.27) 10 0.1L[i, (k-1)] 4 (0.39) 10 0.1L[i,k]]

where Ls(i,k) is the simulated sl ow wei ghted sound pressure |evel
and L(i,k) is the as neasured 0.5 s tine average sound pressure
| evel determ ned fromthe output of the analyzer for the k-th

instant of tinme and the i-th one-third octave band.
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The sum of the weighting factors is 1.0 in the two equati ons.
Sound pressure |levels cal culated by neans of either equation are
valid for the sixth and subsequent 0.5 s data sanples, or for

times greater than 2.5 s after initiation of data anal ysis.

Note. — The coefficients in the two equations were cal cul ated for

use in determ ning equival ent slow wei ghted sound pressure |evels
fromsanples of 0.5 s tinme average sound pressure |evels. The
equations should not be used with data sanpl es where the

averaging tine differs from0.5 s.
A36.3.7.6 The instant in tinme by which a slow tinme weighted
sound pressure level is characterized nust be 0.75 s earlier than

t he actual readout tine.

Note. — The definition of this instant in tine is required to

correlate the recorded noise with the aircraft position when the
noi se was emtted and takes into account the averaging period of
the sl ow weighting. For each 0.5 second data record this instant
intime my also be identified as 1.25 seconds after the start of

t he associ ated 2 second averagi ng peri od.

A36.3.7.7 The resolution of the sound pressure |evels, both

di spl ayed and stored, nust be 0.1 dB or finer.
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A36.3.8 Calibration systens.

A36.3.8.1 The acoustical sensitivity of the neasurenent
system nmust be determ ned using a sound calibrator generating a
known sound pressure |level at a known frequency. The m ni mum
standard for the sound calibrator is the class 1L requirenents of

| EC 60942 as amended.

A36.3.9 Calibration and checking of system

A36.3.9.1 Calibration and checking of the measurenent
systemand its constituent conponents nust be carried out to the
sati sfaction of the FAA by the nethods specified in sections
A36.3.9. 2 through A36.3.9.10. The calibration adjustnents,
i ncludi ng those for environnental effects on sound calibrator
out put level, nust be reported to the FAA and applied to the
measur ed one-third-octave sound pressure |levels determ ned from
the output of the analyzer. Data collected during an overl oad
indication are invalid and may not be used. |If the overload
condition occurred during recording, the associated test data are
invalid, whereas if the overload occurred during analysis, the
anal ysis nust be repeated with reduced sensitivity to elimnate
t he overl oad.

A36.3.9.2 The free-field frequency response of the

m crophone system nmay be determ ned by use of an electrostatic
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actuator in conbination wth manufacturer’s data or by tests in
an anechoic free-field facility. The correction for frequency
response nust be determ ned wthin 90 days of each test series.
The correction for non-uniformfrequency response of the
m cr ophone system nust be reported to the FAA and applied to the
measured one-third octave band sound pressure | evels determ ned
fromthe output of the analyzer.

A36.3.9.3 Wen the angles of incidence of sound emtted
fromthe aircraft are within +30° of grazing incidence at the
m crophone (see Figure A36-1), a single set of free-field
corrections based on grazing incidence is considered sufficient
for correction of directional response effects. For other cases,
the angl e of incidence for each 0.5 second sanple nust be
determ ned and applied for the correction of incidence effects.

A36.3.9.4 For anal og magnetic tape recorders, each reel of
magneti c tape nust carry at |east 30 seconds of pink random or
pseudo-random noi se at its beginning and end. Data obtained from
anal ogue tape-recorded signals will be accepted as reliable only
if level differences in the 10 kHz one-third-octave-band are not
nore than 0.75 dB for the signals recorded at the beginning and
end.

A36.3.9.5 The frequency response of the entire neasurenent
system whil e deployed in the field during the test series,

excl usive of the m crophone, nust be determned at a |l evel within

103



5 dB of the level corresponding to the calibration sound pressure
| evel on the level range used during the tests for each one-third
octave nom nal m dband frequency from50 Hz to 10 kHz incl usive,
utilizing pink random or pseudo-random noi se. The output of the
noi se generator nust be determ ned by a nethod traceable to the
U.S. National Institute of Standards and Technol ogy or an
equi val ent national standards | aboratory as determ ned by the FAA
within six nonths of each test series. Any changes in the
relative output fromthe previous calibration at each one-third
octave band may not exceed 0.2 dB. The correction for frequency
response nust be reported to the FAA and applied to the neasured
one-third octave sound pressure |evels determ ned fromthe out put
of the anal yzer.

A36.3.9.6 The performance of switched attenuators in the
equi pnment used during noise certification nmeasurenments and
calibration nust be checked within six nonths of each test series
to ensure that the maxi num error does not exceed 0.1 dB.

A36.3.9.7 The sound pressure |evel produced in the cavity
of the coupler of the sound calibrator nust be cal culated for the
test environnmental conditions using the manufacturer’s supplied
informati on on the influence of atnospheric air pressure and
tenperature. This sound pressure level is used to establish the
acoustical sensitivity of the neasurenent system Wthin six

nmont hs of each test series the output of the sound calibrator
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must be determ ned by a nethod traceable to the U S. National
Institute of Standards and Technol ogy or an equival ent nati onal
standards | aboratory as determ ned by the FAA. Changes in out put
fromthe previous calibration nust not exceed 0.2 dB.

A36.3.9.8 Sufficient sound pressure |evel calibrations nust
be made during each test day to ensure that the acousti cal
sensitivity of the neasurenent systemis known at the prevailing
envi ronmental conditions corresponding with each test series. The
di fference between the acoustical sensitivity |levels recorded
i mredi ately before and imedi ately after each test series on each
day may not exceed 0.5 dB. The 0.5 dB limt applies after any
at nospheric pressure corrections have been determ ned for the
calibrator output level. The arithnetic nean of the before and
after nmeasurenents nust be used to represent the acousti cal
sensitivity |level of the neasurenent systemfor that test series.
The calibration corrections nmust be reported to the FAA and
applied to the neasured one-third octave band sound pressure
| evel s determned fromthe output of the analyzer.

A36.3.9.9 Each recording nmedium such as a reel, cartridge,
cassette, or diskette, nust carry a sound pressure |eve
calibration of at |east 10 seconds duration at its beginning and
end.

A36.3.9.10 The free-field insertion | oss of the w ndscreen

for each one-third octave nom nal m dband frequency from50 Hz to
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10 kHz inclusive nmust be determ ned with sinusoidal sound signals
at the incidence angles determ ned to be applicable for
correction of directional response effects per section A36.3.9.3.
The interval between angles tested nust not exceed 30 degrees.

For a wi ndscreen that is undamaged and uncontam nated, the
insertion | oss may be taken from manufacturer’s data.

Al ternatively, within six nonths of each test series the
insertion |oss of the wi ndscreen may be determ ned by a net hod
traceable to the U.S. National Institute of Standards and

Technol ogy or an equi val ent national standards |aboratory as
determ ned by the FAA Changes in the insertion |oss fromthe
previous calibration at each one-third-octave frequency band nust
not exceed 0.4 dB. The correction for the free-field insertion

| oss of the wi ndscreen nust be reported to the FAA and applied to
t he nmeasured one-third octave sound pressure | evels determ ned

fromthe output of the analyzer.

A36.3.9. 11 Ambi ent  noise, including both acoustica
background and el ectrical noise of the neasurenent system mnust
be recorded for at |east 10 seconds at the neasurenent points
with the system gain set at the levels used for the aircraft
noi se neasurenents. Anbient noise nmust be representative of the
acoustical background that exists during the flyover test run.
The recorded aircraft noise data is acceptable only if the

anbi ent noise |levels, when analyzed in the sane way, and quoted
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in PNL (see A36.4.1.3 (a)), are at least 20 dB bel ow t he maxi num

PNL of the aircraft.

A36.3.9.12 Aircraft sound pressure levels within the 10 dB-
down points (see A36.4.5.1) nust exceed the mean anbi ent noi se
| evel s determned in section A36.3.9.11 by at least 3 dB in each
one-third octave band, or nust be adjusted using a nethod
approved by the FAA; one nethod is described in the current

Advi sory GCircular for this part.

Section A36.4 Calculation O Effective Perceived Noise Level

From Measur ed Dat a.

A36.4.1 Ceneral.

A36.4.1.1 The basic elenent for noise certification
criteria is the noise evaluation nmeasure known as effective
percei ved noise level, EPNL, in units of EPNdB, which is a single
nunber eval uator of the subjective effects of airplane noise on
human beings. Sinply stated, EPNL consists of instantaneous
per cei ved noi se | evel, PNL, corrected for spectral
irregularities, and for duration. The spectral irregularity
correction, called "tone correction factor”, is nade at each tinme
i ncrenent for only the maxi num tone.

A36.4.1.2 Three basic physical properties of sound pressure

nmust be neasured: |evel, frequency distribution, and tine
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variation. To determ ne EPNL, the instantaneous sound pressure
| evel in each of the 24 one-third octave bands is required for
each 0.5 second increnent of time during the airplane noise
nmeasur enment .

A36.4.1.3 The cal culation procedure that uses physi cal
measurenents of noise to derive the EPNL eval uati on neasure of
subj ective response consists of the followi ng five steps:

(a) The 24 one-third octave bands of sound pressure |evel
are converted to perceived noisiness (noy) using one of the
met hods of sub-section A36.4.2.1(a). The noy val ues are conbi ned
and then converted to instantaneous perceived noise |evels,
PNL(K) .

(b) A tone correction factor C(k) is calculated for each
spectrumto account for the subjective response to the presence
of spectral irregularities.

(c) The tone correction factor is added to the perceived
noi se level to obtain tone-corrected perceived noi se |evels

PNLT(k), at each one-half second increnent:

PNLT(K) = PNL(k) + C(k)

The i nstantaneous val ues of tone-corrected perceived noise | evel

are derived and the nmaxi mum val ue, PNLTM is deternm ned.

108



(d) A duration correction factor, D, is conputed by
i ntegration under the curve of tone-corrected perceived noise
| evel versus tine.

(e) Effective perceived noise |level, EPNL, is determ ned by
t he al gebraic sum of the maxi mum tone-corrected perceived noise

|l evel and the duration correction factor:

EPNL = PNLTM + D

A36.4.2 Perceived noise |evel

A36.4.2.1 Instantaneous perceived noise |levels, PNL(k),
must be cal cul ated from i nstantaneous one-third octave band sound

pressure |levels, SPL(i,k) as follows:

(a) Step 1. For each one-third octave band from 50 t hrough
10, 000 Hz, convert SPL(i,k) to perceived noisiness n(i,k), by
using the mat hematical formulation of the noy table given in
section A36.4.7, or to the Table of Perceived Noisiness in the

current Advisory Grcular for this part.

(b) Step 2: Conbine the perceived noi siness val ues,

n(i,k), determned in step 1 by using the follow ng formnul a:

162 0.0
N(k) = n(k) +015; ga n(i, k)g- n(k)y
T€i=1 u g
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24
= 085n(k) + 0153 n(i,k)

i=1
where n(k) is the largest of the 24 values of n(i,k) and N(k) is
the total perceived noisiness.

(c) Step 3: Convert the total perceived noisiness, N(k),
determned in Step 2 into perceived noise level, PNL(k), using

the foll ow ng fornul a:

10

PNL(k) = 400+ 0g2

log N(k)

Note: PNL(k) is plotted in the current Advisory Circular for this

part.

A36.4.3 Correction for spectral irregularities.

A36.4.3.1 Noise having pronounced spectral irregularities
(for exanple, the maxi mum di screte frequency conponents or tones)
nmust be adjusted by the correction factor C(k) cal cul ated as

foll ows:

(a) Step 1. After applying the corrections specified under
section A36.3.9, start with the sound pressure level in the 80 Hz
one-third octave band (band nunber 3), calculate the changes in
sound pressure level (or "slopes") in the remainder of the one-

third octave bands as foll ows:
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93 k) = novalue

g4, k) =SPL(4,k) - SPL(3 k)
's(i,k) =SPL(i,k)- SPL(i - 1K)

(24,k) = SPL(24,k) - SPL(23 k)
(b) Step 2: Encircle the value of the slope, s(i, k),
where the absol ute value of the change in slope is greater than

five; that is where:

s{i k) =|s{i. k) - (i - 1K)|>5

(c) Step 3:

(1) If the encircled value of the slope s(i, k) is positive
and al gebraically greater than the slope s(i -1, k) encircle
SPL(i, k).

(2) If the encircled value of the slope s(i, k) is zero or
negative and the slope s(i -1,k) is positive, encircle SPL(i -
1, k).

(3) For all other cases, no sound pressure |level value is

to be encircled.

(d) Step 4: Conpute new adjusted sound pressure |evels

SPL' (i, k) as follows:
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(1) For non-encircled sound pressure |evels, set the new
sound pressure levels equal to the original sound pressure
levels, SPL' (i, k) = SPL(i, k).

(2) For encircled sound pressure levels in bands 1 through
23 inclusive, set the new sound pressure |evel equal to the
arithnetic average of the preceding and foll ow ng sound pressure

| evel s as shown bel ow:

SPL&i, k) = 25[SPL(i - Lk) +SPL(i +1 k)|

(3) If the sound pressure |level in the highest frequency
band (i =24) is encircled, set the new sound pressure level in

t hat band equal to:
SPL¢24,k) = SPL(23 k) + (23 k)

(e) Step 5: Reconpute new slope s'(i,k), including one for

an i magi nary 25th band, as foll ows:
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s€3 k) = s€4, k)

s€4,k) = SPL€4, k) - SPL43 k)
.s((i,k) =sPLEi, k) - SPLGi - 1,k)

s€24, k) = SPL€24,k) - SPL€23 k)

s€25,k) = s€24, k)

(f) Step 6: For i, from3 through 23, conpute the
arithnetic average of the three adjacent slopes as foll ows:

5(i,k) = 15[ s€i k) + si +1 k) + sdi + 2,k)|

(g) Step 7: Conpute final one-third octave-band sound
pressure |evels, SPL"(i,k), by beginning with band nunber 3 and
proceedi ng to band nunber 24 as foll ows:

SPL 3 k) = SPL(3, k)
SPL a4, k) = SPLe3,k) + 5(3 k)
SPLdfi, k) = SPLi-1,k) +5(i -1,k)
SPL ¢ 24, k) = SPL 23, k) + 5(23, k)
(h) Step 8 Calculate the differences, F (i, k), between

the original sound pressure |evel and the final background sound

pressure | evel as foll ows:
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F(i,k) = SPL(i, k) - SPL¢i, k)

and note only values equal to or greater than 1.5.

(i) Step 90 For each of the relevant one-third octave
bands (3 through 24), determ ne tone correction factors fromthe

sound pressure level differences F (i, k) and Tabl e A36- 2.

llll'll]l‘llll]llll'll‘l

- 500 Hz < f < 5000 Hz

Tone correction C, dB

N W Hoon -] ~ ©®
I

f < 500 Hz
f> 5000 Hz .

o NS RN E FR I R
0 H] 10 15 20 25

Level difference F, dB

—-d
)

Levd - Tone

Frequency difference - correction

f, Hz F, dB C,dB

50 < f < 500 1¥* < F<3 F/3 — %
3<F<2 F/6
20=<F 3%

500 < f < 5000  1%* < F<3 2F/3—1
3<F<2 F/3
20=<F 6%

5000 < f < 10000 1* < F<3 F/3 — %
3sF<2 F/6
20=<sF 3%

* See Step 8, 4.3.1.

Table A36-2. Tone correction factor
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(j) Step 10: Designate the |largest of the tone correction
factors, determned in Step 9, as C(k). (An exanple of the tone
correction procedure is given in the current Advisory G rcular
for this part.) Tone-corrected perceived noise |levels PNLT(k)
must be determ ned by adding the C(k) values to correspondi ng

PNL( k) val ues, that is:

PNLT(k) = PNL(k) + C(k)

For any i-th one-third octave band, at any k-th increnent of
time, for which the tone correction factor is suspected to result
fromsonmething other than (or in addition to) an actual tone (or
any spectral irregularity other than airplane noise), an

addi tional analysis may be nade using a filter with a bandw dth
narrower than one-third of an octave. |If the narrow band

anal ysis corroborates these suspicions, then a revised val ue for
t he background sound pressure |evel SPL"(i,k), may be determ ned
fromthe narrow band anal ysis and used to conpute a revised tone
correction factor for that particular one-third octave band.

O her nmethods of rejecting spurious tone corrections may be

approved.

A36.4.3.2 The tone correction procedure will underestimte

EPNL if an inportant tone is of a frequency such that it is
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recorded in two adj acent one-third octave bands. An applicant
must denonstrate that either

(a) No inmportant tones are recorded in tw adjacent
one-third octave bands; or

(b) That if it has occurred that the tone correction has
been adjusted to the value it would have had if the tone had been

recorded fully in a single one-third octave band.

A36. 4.4 Maxi mumtone-corrected perceived noise |evel

A36.4.4.1 The maxi numtone-corrected perceived noise |evel,
PNLTM nust be the maxi num cal cul ated val ue of the tone-corrected
percei ved noise |level PNLT(k). It nust be calculated using the
procedure of section A36.4.3. To obtain a satisfactory noise
time history, measurenents nust be made at 0.5 second tine
i ntervals.

Note 1: Figure A36-2 is an exanple of a flyover noise tine
hi story where the maxi num value is clearly indicated.
Note 2: In the absence of a tone correction factor, PNLTM woul d

equal PNLM
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PNLTM

PNLT(K) J/

fe— At

Tone corrected perceived noise level PNLT, TPNdB

1) (2)

Flyover time ¢, seconds

Figure A36-2. Example of perceived noiselevel corrected for tones
asafunction of aircraft flyover time

A36.4.4.2 After the value of PNLTM is obtained, the
frequency band for the |argest tone correction factor is
identified for the two preceding and two succeedi ng 500 nms data
sanples. This is performed in order to identify the possibility
of tone suppression at PNLTM by one-third octave band sharing of
that tone. If the value of the tone correction factor C(k) for
PNLTM is |l ess than the average value of C(k) for the five
consecutive tine intervals, the average value of C(k) nust be
used to conpute a new val ue for PNLTM

A36.4.5 Duration correction.

A36.4.5.1 The duration correction factor D determ ned by

the integration technique is defined by the expression:
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6 4 J 0
D =10log% =9 o antilog PNLT dtY- PNLTM
?eTra[ 6 10 u
e tE G

where T is a normalizing time constant, PNLTMis the maxi num
value of PNLT, t(1) is the first point of tine after which PNLT
beconmes greater than PNLTM 10, and t(2) is the point of tine

after which PNLT remains constantly | ess than PNLTM 10.

A36.4.5.2 Since PNLT is cal culated from nmeasured val ues of
sound pressure level (SPL), there is no obvious equation for PNLT
as a function of tinme. Consequently, the equation is to be

rewitten with a summation sign instead of an integral sign as

foll ows:
_ &l 5% . PNLT(k)U
D —1OIog§T59:0 Dt.anti log 10 H PNLTM

where Dt is the length of the equal increnments of time for which
PNLT(k) is calculated and d is the tine interval to the nearest
0.5s during which PNLT(k)remai ns greater or equal to PNLTM 10.

A36.4.5.3 To obtain a satisfactory history of the perceived
noi se |l evel use one of the follow ng:

(a) Half-second tine intervals for Dt; or

(b) A shorter tinme interval with approved limts and

const ant s.
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A36.4.5.4 The following values for T and Dt nust be used

in calculating Din the equation given in section A36.4.5.2:
T =10 s, and
Dt = 0.5 s (or the approved sanpling tinme interval).

Usi ng these val ues, the equation for D becones:

LT(k)

éy¥ . PN u
D =10logaa antilog————;- PNLTM - 13
=0 10 ¢
where d is the duration tine defined by the points corresponding

to the val ues PNLTM 10.

A36.4.5.5 If in using the procedures given in section
A36.4.5.2, the limts of PNLTM 10 fall between the cal cul at ed
PNLT(k) val ues (the usual case), the PNLT(k) val ues defining the
limts of the duration interval nmust be chosen fromthe PNLT(k)
val ues closest to PNLTM 10. For those cases with nore than one
peak val ue of PNLT(k), the applicable limts nmust be chosen to

yield the | argest possible value for the duration tine.

A36.4.6 Effective perceived noi se |evel.
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A36.4.6.1 The total subjective effect of an airplane noise
event, designated effective perceived noise |level, EPNL, is equal
to the al gebraic sum of the maxi num val ue of the tone-corrected
percei ved noise |level, PNLTM and the duration correction D

That is:

EPNL = PNLTM + D

where PNLTM and D are cal cul ated using the procedures given in

sections A36.4.2, A36.4.3, A36.4.4. and A36.4.5.

A36.4.7 WNathematical fornulation of noy tables.

A36.4.7.1 The rel ationship between sound pressure |evel
(SPL) and the logarithm of perceived noisiness is illustrated in
Fi gure A36-3 and Tabl e A36- 3.

A36.4.7.2 The bases of the mathematical fornulation are:

(a) The slopes (Mb), Mc), Md) and Me)) of the straight
l'i nes;

(b) The intercepts (SPL(b) and SPL(c)) of the lines on the
SPL axis; and

(c) The coordinates of the discontinuities, SPL(a) and
log n(a); SPL(d) and log n = -1.0; and SPL(e) and log n =

log (0.3).
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A36.4.7.3 Calculate noy values using the foll ow ng

equat i ons:

(a)

SPL 3 SPL(a)

n= antilog{ M (c)[SPL - SPL(C)]}
(b)

SPL(b) £ SPL <SPL(a)

n = antilog{ M (b)[SPL - SPL(b)[}
(c)

SPL(e) £ SPL < SPL(b)

n = 03antilog{ M(e)[SPL - SPL(e)]}
(d)

SPL(d) £ SPL <SPL(e)
n=01 antilog{ M (d)[SPL - SPL(d)]}

A36.4.7.4 Table A36-3 lists the values of the constants
necessary to cal cul ate percei ved noisiness as a function of sound

pressure | evel.
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SPL(a), fog n (a)

(=]

Sound pressure level SPL

Logarithm perceived noisiness, log n

Figure A36-3. Perceived noisiness as a
function of sound pressure level

Section A36.5 Reporting O data to the FAA

A36.5.1 Ceneral.

A36.5.1.1 Data representing physical neasurenents and data
used to make corrections to physical neasurenents nust be
recorded in an approved permanent form and appended to the
record.

A36.5.1.2 Al corrections nust be reported to and approved
by the FAA. In particular, the corrections to neasurenents for

equi pnent response devi ations nust be reported.
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A36.5.1.3 Applicants may be required to submt estinmates of
the individual errors inherent in each of the operations enployed

in obtaining the final data.

A36.5.2 Data reporting.

The foll owm ng nmust be reported to the FAA in the applicant’s

noi se certification conpliance report.

A36.5.2.1 The applicant nust present neasured and corrected
sound pressure levels in one-third octave band |l evels that are
obt ai ned with equi pnent conform ng to the standards described in

section A36.3 of this appendi x.

A36.5.2.2 The applicant nust report the make and nodel of

equi pnent used for neasurenent and anal ysis of all acoustic

per f ormance and net eorol ogi cal data.
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BAND f SPL  SPL SPL SPL SPL

U] HZ @ ()] © @ (@ Mb) M() M(d) M(e)
1 50 91.0 64 52 49 55 0.043478  0.030103  0.079520  0.058098
2 63 859 60 51 44 51 0.040570 0 0.068160 »
3 80 873 56 49 39 46  0.036831 ” 0.052288
4 100 799 53 47 34 4 ” 0.059640  0.047534
5 125 798 51 46 30 39 0.035336 0.053013  0.043573
6 160 760 48 45 27 36 0.033333 A ”
7 200 740 46 43 24 33 ” 0.040221
8 250 749 44 42 21 30 0.032051 v 0.037349
9 35 946 42 4 18 27 0.030675  0.030103 0.03‘1859
10 400 o 40 40 16 25 0.030103
11 s0 | 40 40 16 25
12 630 40 40 16 25
13 800 40 40 16 25 = v
14 1000 40 40 16 25 2 0.053013 Y
15 1250 38 38 15 23 0.030103 g 0.059640  0.034859
16 1600 34 34 12 21 0.029960 & 0.053013  0.040221
17 2000 32 32 9 18 : » 0.037349
18 2500 30 30 5 15 S 0.047712  0.034859
19 3150 29 29 4 14 »
20 4000 29 29 5 14 0.053013
2 5000y 30 30 6 15 ” 0.034859
2 6300 o 31 31 10 17 0.029960 0.068160  0.037349
23 8000 443 37 34 17 23 0.042285  0.029960  0.079520 »
24 10000 507 41 37 21 29 ” » 0.059640  0.043573

Table A36-3. Constantsfor mathematically formulated noy values

A36.5.2.3 The applicant nust report the foll ow ng
at nospheric environnental data, as neasured i nmedi ately before,
after, or during each test at the observation points prescribed

in section A36.2 of this appendi x.

124




(a) Air tenperature and relative humdity;

(b) Maximum m nimum and average wi nd velocities; and

(c) Atnospheric pressure.

A36.5.2.4 The applicant nmust report conditions of |ocal
t opogr aphy, ground cover, and events that mght interfere with
sound recordi ngs.

A36.5.2.5 The applicant nust report the foll ow ng:

(a) Type, nodel and serial nunbers (if any) of airplane,
engi ne(s), or propeller(s) (as applicable);

(b) G oss dinensions of airplane and | ocation of engines;

(c) Airplane gross weight for each test run and center of
gravity range for each series of test runs;

(d) Airplane configuration such as flap, airbrakes and
| andi ng gear positions and propeller pitch angles (if applicable)
for each test run

(e) \Whether auxiliary power units (APU), when fitted, are
operating for each test run;

(f) Status of pneumatic engi ne bl eeds and engi ne power
t ake-of fs for each test run;

(g) Indicated airspeed in knots or kiloneters per hour for
each test run

(h) Engi ne perfornmance dat a:

(1) For jet airplanes: engine performance in terns of net

thrust, engine pressure ratios, jet exhaust tenperatures and fan
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or conpressor shaft rotational speeds as determ ned from airpl ane
instrunments and manufacturer's data for each test run;

(2) For propeller-driven airplanes: engine performance in
terms of brake horsepower and residual thrust; or equival ent
shaft horsepower; or engine torque and propeller rotational
speed; as determ ned from airplane instrunments and manufacturer's
data for each test run

(1) Airplane flight path and ground speed during each test
run; and

(j) The applicant nust report whether the airplane has any
nodi fications or non-standard equipnment |likely to affect the
noi se characteristics of the airplane. Any such nodifications or

non- st andard equi pnent nust be approved by the FAA

A36.5.3 Reporting of noise certification reference

condi ti ons.

A36.5.3.1 Airplane position and performance data and the
noi se measurenents nust be corrected to the noise certification
reference conditions specified in the rel evant sections of
appendi x C of this part. The applicant nust report these
condi tions, including reference paraneters, procedures and

configurations.
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A36.5.4 Validity of results.

A36.5.4.1 Three average reference EPNL val ues and their
90 per cent confidence limts nust be produced fromthe test
results and reported, each such value being the arithnetical
average of the adjusted acoustical neasurenents for all valid
test runs at each neasurenent point (flyover, lateral, or
approach. |If nore than one acoustic neasurenent systemis used
at any single neasurenent |ocation, the resulting data for each
test run nust be averaged as a single neasurenent. The
cal cul ati on nust be performed by:

(a) Conputing the arithnmetic average for each flight phase
usi ng the values fromeach m crophone point; and

(b) Conputing the overall arithnmetic average for each
reference condition (flyover, lateral or approach) using the
val ues in paragraph (a) of this section and the rel ated
90 per cent confidence limts.

A36.5.4.2 For each of the three certification neasuring
points, the mninum sanple size is six. The sanple size nust be
| arge enough to establish statistically for each of the three
average noi se certification levels a 90 per cent confidence [imt
not exceeding 1.5 EPNdB. No test result nmay be omtted fromthe

averagi ng process unl ess approved by the FAA
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Not e: Met hods avail able for cal culating the 90 per cent
confidence interval are shown in the current Advisory G rcular

for this part.

A36.5.4.3 The average EPNL figures obtained by the process
described in section A36.5.4.1 nust be those by which the noise
performance of the airplane is assessed agai nst the noise

certification criteri a.

Section A36.6 Nonmenclature: Synmbols And Units.

Synbol Uni t Meani ng
antil og - Antilogarithmto the base 10.
C( k) dB Tone correction factor. The factor to be

added to PNL(k) to account for the presence
of spectral irregularities such as tones at
the k-th increnment of tine.

d S Duration tine. The tinme interval between
the limts of t(1) and t(2) to the nearest
0.5 second.

D dB Duration correction. The factor to be
added to PNLTM to account for the duration
of the noi se.

EPNL EPNdB Ef f ecti ve perceived noise |evel. The val ue
of PNL adjusted for both spectral
irregularities and duration of the noise.
(The unit EPNdB is used instead of the unit
dB)

f(i) Hz Frequency. The geonetrical nean frequency
for the i-th one-third octave band.
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F(i, k)

Log
| og n(a)

M b),
Mc),

etc.

n(i, k)

n(k)

dB

dB

per cent

noy

noy

noy

Delta-dB. The difference between the

ori ginal sound pressure level and the fina

background sound pressure level in the i-th
one-third octave band at the k-th interval
of time. In this case, background sound
pressure | evel neans the broadband noi se

| evel that would be present in the
one-third octave band in the absence of the
t one.

dB-down. The value to be subtracted from
PNLTM t hat defi nes the duration of the
noi se.

Rel ati ve humdity. The anbi ent atnospheric
relative humdity.

Frequency band i ndex. The nunerica

i ndi cator that denotes any one of the 24
one-third octave bands with geonetrica
nean frequencies from50 to 10,000 Hz.

Time increnent index. The nunerical

I ndi cator that denotes the nunber of equa
tinme increnments that have el apsed from a
ref erence zero.

Logarithmto the base 10.

Noy di scontinuity coordinate. The log n
val ue of the intersection point of the
straight lines representing the variation
of SPL with |og n.

Noy i nverse slope. The reciprocals of the
sl opes of straight |lines representing the
variation of SPL with |og n.

The perceived noi siness at any instant of
time that occurs in a specified frequency
range.

The perceived noisiness at the k-th instant
of tine that occurs in the i-th one-third
oct ave band.

Maxi mum per cei ved noi si ness. The maxi num
value of all of the 24 values of n(i) that
occurs at the k-th instant of tine.
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N( k)

p(b),
p(c),
etc.

PNL

PNL( k)

PNLM

PNLT

PNLT(K)

PNLTM

PNLT,

s(i, k)

noy

PNdB

PNdB

PNdB

TPNdB

TPNdB

TPNdB

TPNdB

dB

Total perceived noisiness. The total
percei ved noi siness at the k-th instant of
time calculated fromthe 24-instantaneous
val ues of n(i, k).

Noy slope. The slopes of straight |ines
representing the variation of SPL with | og
n.

The perceived noise |level at any instant of
time. (The unit PNdB is used instead of
the unit dB)

The perceived noise |evel calculated from
the 24 values of SPL (i,k), at the k-th
increment of time. (The unit PNdB is used
i nstead of the unit dB).

Maxi num per cei ved noi se | evel. The maxi mum
value of PNL(k). (The unit PNdB is used
i nstead of the unit dB).

Tone-corrected perceived noise level. The
val ue of PNL adjusted for the spectra
irregularities that occur at any instant of
time. (The unit TPNdB is used instead of
the unit dB).

The tone-corrected perceived noise |evel
that occurs at the k-th increnment of tine.
PNLT(k) is obtained by adjusting the val ue
of PNL(k) for the spectral irregularities
that occur at the k-th increnment of tine.
(The unit TPNdB is used instead of the unit
dB)

Maxi num t one- correct ed perceived noi se
| evel . The maxi mum val ue of PNLT(k). (The
unit TPNdB is used instead of the unit dB)

Tone-corrected perceived noise | evel
adj usted for reference conditions.

Sl ope of sound pressure level. The change
in level between adjacent one-third octave
band sound pressure levels at the i-th band
for the k-th instant of tine.
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Ds(i , k)
s' (i, k)

n|

(i, k)
SPL

SPL(a)

SPL( b)
SPL(c)

SPL(i, k)

SPL' (i, k)

SPL(i)

SPL(i ),

SPL" (i , k)

dB

dB

dB
dB re
20 nPa

dB re
20 nPa

dB re
20 nPa

dB re
20nPa

dB re
20nPa

dB re
20nPa

dB re
20nPa

dB re
20nPa

Change in slope of sound pressure |evel.

Adj ust ed sl ope of sound pressure |evel.

The change in | evel between adjacent

adj usted one-third octave band sound
pressure |levels at the i-th band for the k-
th instant of tine.

Aver age sl ope of sound pressure |evel.
Sound pressure level. The sound pressure

| evel that occurs in a specified frequency
range at any instant of tine.

Noy di scontinuity coordi nate. The SPL
val ue of the intersection point of the
straight lines representing the variation
of SPL with |og n.

Noy intercept. The intercepts on the SPL-
axis of the straight lines representing the
variation of SPL with |log n.

The sound pressure |evel at the k-th
instant of tinme that occurs in the i-th
one-third octave band.

Adj usted sound pressure level. The first
approxi mati on to background sound pressure
level in the i-th one-third octave band for
the k-th instant of tine.

Maxi num sound pressure |level. The sound
pressure | evel that occurs in the i-th one-
third octave band of the spectrum for
PNLTM

Corrected maxi mum sound pressure | evel.

The sound pressure level that occurs in the
i-th one-third octave band of the spectrum
for PNLTM corrected for atnospheric sound
absor pti on.

Fi nal background sound pressure |level. The
second and final approximtion to
background sound pressure level in the i-th
one-third octave band for the k-th instant
of time.
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t(1),
t(2)

t(°F) (°Q

a(i)

a(i)o

(7))

OF, OC

dB/ 1000f t
dB/ 100m

dB/ 1000f t
dB/ 100m

degr ees

degr ees

degr ees

degr ees

degr ees

El apsed tinme. The length of tinme measured
froma reference zero

Time limt. The begi nning and end,
respectively, of the noise tine history
defined by h.

Tinme increnent. The equal increnents of
time for which PNL(k) and PNLT(k) are
cal cul at ed.

Normal i zing tinme constant. The | ength of
tinme used as a reference in the integration
nmet hod for conputing duration corrections,
where T = 10s.

Tenperature. The anbient air tenperature.

Test atnospheric absorption. The

at nospheric attenuation of sound that
occurs in the i-th one-third octave band at
the neasured air tenperature and rel ative
hum dity.

Ref er ence at nospheric absorption. The

at nospheric attenuation of sound that
occurs in the i-th one-third octave band at
a reference air tenperature and rel ative
hum dity.

First constant clinb angle (Gear up, speed
of at |east Vp+10 kt (Vo +19 km h), takeoff

t hrust)

Second constant clinb angle (Gear up, speed
of at least Vp+10 kt (Vo +19 km h), after

cut - back)

Thrust cut back angles. The angl es defining
the points on the takeoff flight path at

whi ch thrust reduction is started and ended
respectively.

Approach angl e.

Ref erence approach angl e.
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q degrees Noise angle (relative to flight path). The
angl e between the flight path and noi se
path. It is identical for both neasured
and corrected flight paths.

i degrees Noise angle (relative to ground). The
angl e between the noise paths and the
grounds. It is identical for both nmeasured

and corrected flight paths.

Engi ne noi se em ssi on paraneter.
Ref erence engi ne noi se eni ssion paraneter.

EPNdB PNLT correction. The correction to be
added to the EPNL cal cul ated from neasured
data to account for noise |evel changes due
to differences in atnospheric absorption
and noi se path | ength between reference and
test conditions.

w33

Dy EPNdB Adj ustnent to duration correction. The
adj ustnent to be made to the EPNL
cal cul ated from neasured data to account
for noise |l evel changes due to the noise
durati on between reference and test
condi ti ons.

D3 EPNdB Source noi se adjustnent. The adjustnent to
be made to the EPNL cal cul ated from
measured data to account for noise |evel
changes due to differences between
ref erence and test engi ne operating
condi ti ons.

Section A36.7 Sound Attenuation In Air.

A36.7.1 The atnospheric attenuation of sound nust be
determ ned in accordance with the procedure presented in section

A36. 7. 2.
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A36.7.2 The rel ationship between sound attenuati on,
frequency, tenperature, and humdity is expressed by the
foll om ng equati ons.

A36.7.2(a) For calculations using the English System of

Units:
§2.05Iog§efo /10008 +6.33" 10" g - 145325!
a(i)=10° ° u
§|og§fo'§§+ 46833 10" % - 2.4215;
+h(d)” 10° ’ o
and

fogH - 1.97274664 + 2.288074° 10” 2q°
1010, § :
d= 10 b
£(0)
- o589 10 %2 +30 10" g3
- 10 %)
wher e

h(d) is listed in Table A36-4 and fg in Table A36-5;
a(i) is the attenuation coefficient in dB/ 1000 ft;

g is the tenperature in °F, and

H is the relative humdity, expressed as a percentage.

A36.7.2(b) For calculations using the International System

of Units (SI):

§2.05|og§f0 /1000 + 11394 103 - 19169841
ali) = 10° . g

dogit 2 +842994 107 3q - 2755624
€ g Oz u
+h(d)” 10° G

and
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1010, H10g H - 1328924 +3179768" 10" %q
d= L?—io ’
0

2 2173716 10" 4q2 +17496" 10" 8¢
" 10 o
wher e
h(d) is listed in Table A36-4 and fg in Table A36-5;

a(i) is the attenuation coefficient in dB/ 100 m

g is the tenperature in °C, and

H is the relative humdity, expressed as a percentage.

A36.7.3 The values listed in table A36-4 are to be used
when cal cul ating the equations listed in section A36.7.2. A term
of quadratic interpolation is to be used where necessary.

Section A36.8 [Reserved]
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Tabl e A36-4. Val ues of h(d)

d h(d) d h(d)
0.00 0.000 2.50 0.450
0.25 0.315 2.80 0.400
0.50 0.700 3.00 0.370
0.60 0.840 3.30 0.330
0.70 0.930 3.60 0.300
0.80 0.975 4.15 0.260
0.90 0.996 4.45 0.245
1.00 1.000 4.80 0.230
1.10 0.970 5.25 0.220
1.20 0.900 5.70 0.210
1.30 0.840 6.05 0.205
1.50 0.750 6.50 0.200
1.70 0.670 7.00 0.200
2.00 0.570 10.00 0.200
2.30 0.495

Tabl e A36-5. Values of fg

one-third octave fo one-third octave fo

center frequency (H2) center frequency (H2)
50 50 800 800
63 63 1000 1000
80 80 1250 1250
100 100 1600 1600
125 125 2000 2000
160 160 2500 2500
200 200 3150 3150
250 250 4000 4000
315 315 5000 4500
400 400 6300 5600
500 500 8000 7100
630 630 10000 9000
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Section A36.9 Adjustnment O Airplane Flight Test Results.

A36.9.1 Wen certification test conditions are not
identical to reference conditions, appropriate adjustnments nust
be made to the nmeasured noi se data using the nmethods described in

this section.

A36.9.1.1 Adjustnents to the neasured noi se val ues nust be
made using one of the nethods described in sections A36.9.3 and
A36.9.4 for differences in the foll ow ng:

(a) Attenuation of the noise along its path as affected by
"inverse square" and atnospheric attenuation

(b) Duration of the noise as affected by the distance and
the speed of the airplane relative to the nmeasuring point

(c) Source noise emtted by the engine as affected by the
di fferences between test and reference engi ne operating
condi ti ons.

(d) Airplane/engine source noise as affected by differences
bet ween test and reference airspeeds. 1In addition to the effect
on duration, the effects of airspeed on conponent noi se sources
must be accounted for as follows: for conventional airplane
configurations, when differences between test and reference
ai rspeeds exceed 15 knots (28 knih) true airspeed, test data

and/ or anal ysis approved by the FAA nust be used to quantify the
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effects of the airspeed adjustnent on resulting certification
noi se | evels.

A36.9.1.2 The “integrated’” nmethod of adjustnent, described
in section A36.9.4, nust be used on takeoff or approach under the
foll ow ng conditions:

(a) When the anmount of the adjustnent (using the
“sinplified” nmethod) is greater than 8 dB on flyover, or 4 dB on
approach; or

(b) Wen the resulting final EPNL value on flyover or
approach (using the sinplified nethod) is within 1 dB of the
[imting noise levels as prescribed in Section B36.5 of this

part.

A36.9.2 Flight profiles.

As described below, flight profiles for both test and
reference conditions are defined by their geonetry relative to
the ground, together with the associ ated airplane speed rel ative
to the ground, and the associ ated engi ne control paraneter(s)

used for determ ning the noise em ssion of the airplane.

A36.9.2.1 Takeoff Profile.

Note: Figure A36-4 illustrates a typical takeoff profile.
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(a) The airplane begins the takeoff roll at point A lifts
off at point B and begins its first clinb at a constant angle at
point C. Were thrust or power (as appropriate) cut-back is
used, it is started at point D and conpleted at point E.

From here, the airplane begins a second clinb at a constant angle
up to point F, the end of the noise certification takeoff flight
pat h.

(b) Position Kq is the takeoff noise nmeasuring station and
AK1 is the distance fromstart of roll to the flyover neasuring
point. Position Ky is the lateral noise neasuring station, which
is located on a line parallel to, and the specified distance
from the runway center |ine where the noise | evel during takeoff
is greatest.

(c) The distance AF is the distance over which the airplane
position is nmeasured and synchroni zed with the noise

measurenents, as required by section A36.2.3.2 of this part.

A36.9.2.2 Approach Profile.

Note. - Figure A36-5 illustrates a typical approach profile.

(a) The airplane begins its noise certification approach
flight path at point G and touches down on the runway at point J,

at a distance QJ fromthe runway threshol d.
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(b) Position K3z is the approach noi se neasuring station and
K3O is the distance fromthe approach noi se neasurenment point to

the runway threshol d.
(c) The distance @ is the distance over which the airpl ane
position is measured and synchronized with the noise

measurenents, as required by section A36.2.3.2 of this part.
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Specified take-off measurement distance

A

'

Measurement made over this range

A

Figure A36-4. Typical Takeoff profile

.
}
P 0

Approach
measurement distance N
<« Ll l
Measurement made over this range
< 3>

Figure A36-5. Typical Approach profile
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The airplane reference point for approach neasurenents is the

i nstrument | andi ng system (ILS) antenna.

A36.9.3 Sinplified nethod of adjustnent.

A36.9.3.1 GCeneral. As described below, the sinplified
adj ust ment net hod consi sts of applying adjustnents (to the EPNL,
which is calculated fromthe neasured data) for the differences

bet ween neasured and reference conditions at the nonent of PNLTM

A36.9.3.2 Adjustnents to PNL and PNLT.

(a) The portions of the test flight path and the reference
flight path described below, and illustrated in Figure A36-6,
include the noise tine history that is relevant to the

cal cul ation of flyover and approach EPNL. In figure A36-6:

(1) XY represents the portion of the neasured flight path
that includes the noise tine history relevant to the cal cul ation

of flyover and approach EPNL; X, Y, represents the corresponding

portion of the reference flight path.
(2) Qrepresents the airplane’s position on the neasured

flight path at which the noise was emtted and observed as PNLTM
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Figure A36-6. Profile characteristicsinfluencing sound level

at the noise neasuring station K @ is the correspondi ng
position on the reference flight path, and K, the reference
measuring station. K and Qk, are, respectively, the neasured

and reference noi se propagation paths, @ being determ ned from
the assunption that (K and Q K, formthe same angle g with their

respective flight paths.

(b) The portions of the test flight path and the reference
flight path described in paragraph (b)(1) and (2), and
illustrated in Figure A36-7(a) and (b), include the noise tine

history that is relevant to the calcul ation of Lateral EPNL

(1) In figure A36-7(a), XY represents the portion of the
measured flight path that includes the noise tinme history that is

relevant to the calculation of Lateral EPNL; in figure A36-7(b),
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XYy represents the corresponding portion of the reference flight

path. For the Lateral noi se neasurenent, sound propagation is
affected not only by inverse square and atnospheric attenuati on,

but al so by ground absorption and reflection effects which depend
mai nly on the angle vy.

(2) Q represents the airplane position on the neasured
flight path at which the noise was emtted and observed as PNLTM

at the noise neasuring station K @ is the correspondi ng
position on the reference flight path, and K, the reference
measuring station. K and K, are, respectively, the neasured
and reference noise propagation paths. In this case K, is only
specified as being on a particular Lateral line;, K, and Q are
therefore determ ned fromthe assunptions that QK and QK;:

(1) Formthe sane angle q with their respective flight
pat hs; and

(1) Formthe sane angle y with the ground.
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Figure A36-7. Lateral measurement - determination of
reference station

Measured
flight path

Y

Q Ground projection

- e e

Runway centre line

Parallel to the runway centre line

a ~ Measured flight path

Reference
~==> flight path
\

Runway centre line

b — Reference flight path

A36.9.3.2.1 The one-third octave band |l evels SPL(i)

conprising PNL (the PNL at the nonment of PNLTM observed at K)

must be adjusted to reference |levels SPL(i), as foll ows:

A36.9.3.2.1(a)

Units:

For cal cul ati ons using the English System of
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SPL(i), =sPL(i)+0.001a(i)- a(i),JoK
+0.001a (i),(QK - Q,K,)
+20log(QK /Q, K, )

In this expression,

(1) the term 0.001a(i)-a(i),JQK is the adjustment for the
effect of the change in sound attenuation coefficient, and a(i)
and a(i)p are the coefficients for the test and reference

at nospheric conditions respectively, determ ned under section
A36.7 of this appendi x;

(2) the term 0.001a(i),(QK- QK,) is the adjustnent for the
effect of the change in the noise path length on the sound
attenuati on;

(3) the term 20Iog(QK/QrKr) is the adjustnent for the

effect of the change in the noise path length due to the "inverse

square" | aw

(4) XKand QK are neasured in feet and a(i) and a(i)g

are expressed in dB/ 1000 ft.

A36.9.3.2.1(b) For calculations using the International

System of Units:

146



SPL(i), =SPL(i) +001a(i) - a(i),|QK
+ 001a(i),(QK - QK,)
+ 20log(QK/Q, K, )

In this expression,

(1) the term 0.0l[a(i)- a(i)O]QK is the adjustnent for the
effect of the change in sound attenuation coefficient, and a(i)
and a(i)p are the coefficients for the test and reference

at nospheric conditions respectively, determ ned under section

A36.7 of this appendi x;
(2) the term 0.01a(i)0(QK- QrK,) is the adjustnent for the

effect of the change in the noise path | ength on the sound

attenuati on;
(3) the term 20Iog(QK/Qr K,) Is the adjustnent for the

effect of the change in the noise path length due to the inverse

square | aw

(4) & and K, are neasured in neters and a(i) and a(i)g

are expressed in dB/ 100 m

A36.9.3.2.1.1 PNLT Correction.

(a) Convert the corrected values, SPL(i)r, to PNLT;
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(b) Calculate the correction termDq using the follow ng

equat i on:

D, =PNLT, - PNLTM

A36.9.3.2.1.2 Add Dp arithnmetically to the EPNL cal cul at ed

fromthe neasured data.

A36.9.3.2.2 If, during a test flight, several peak val ues
of PNLT that are within 2 dB of PNLTM are observed, the procedure
defined in section A36.9.3.2.1 nust be applied at each peak, and
the adjustnent term cal culated according to section A36.9.3.2.1
must be added to each peak to give correspondi ng adj usted peak
values of PNLT. If these peak val ues exceed the value at the
nonment of PNLTM the maxi num val ue of such exceedance nust be
added as a further adjustnent to the EPNL cal culated fromthe

measur ed dat a.

A36.9.3.3 Adjustnents to duration correction.

A36.9.3.3.1 Wenever the neasured flight paths and/or the
ground velocities of the test conditions differ fromthe
reference flight paths and/or the ground velocities of the

reference conditions, duration adjustnments nust be applied to the
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EPNL val ues cal cul ated fromthe neasured data. The adjustnents
nmust be cal cul ated as descri bed bel ow
A36.9.3.3.2 For the flight path showm in Figure A36-6, the

adjustnent termis calculated as foll ows:

D, =-7.5l0g(QK/Q,K, ) +10log(V/V, )
(a) Add Dy arithnetically to the EPNL cal cul ated fromthe

measur ed dat a.

A36.9.3.4 Source noi se adj ustnents.

A36.9.3.4.1 To account for differences between the
paraneters affecting engi ne noise as neasured in the
certification flight tests, and those cal cul ated or specified in
the reference conditions, the source noi se adjustnment nust be
cal cul ated and applied. The adjustnent is determned fromthe
manuf acturer’ s data approved by the FAA. Typical data used for

this adjustnment are illustrated in Figure A36-8 that shows a
curve of EPNL versus the engine control parameter m wth the

EPNL data being corrected to all the other relevant reference
conditions (airplane mass, speed and altitude, air tenperature)
and for the difference in noise between the test engine and the

average engine (as defined in section B36.7(b)(7)). A sufficient
nunber of data points over a range of values of m are required
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to cal cul ate the source noise adjustnments for lateral, flyover

and approach noi se neasurenents.

A Curve corrected to all other

relevant reference conditions
EPNL

A;

Test Reference

Engine control
7 parameter

|
I
L
T
I
1
i

M Hr

Figure A36-8. Noisethrust correction

A36.9.3.4.2 Calculate adjustnment term D3 by subtracting

the EPNL val ue corresponding to the parameter mfromthe EPNL
val ue corresponding to the paraneter ny Add D3 arithnetically

to the EPNL val ue cal cul ated fromthe neasured dat a.

A36.9.3.5 Symmetry adj ust nents.

A36.9.3.5.1 A symmetry adjustnent to each |ateral noise
val ue (determ ned at the section B36.4(b) neasurenent points), is

to be made as foll ows:

(a) If the symetrical measurenent point is opposite the

poi nt where the highest noise level is obtained on the main
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| ateral neasurenent line, the certification noise level is the
arithnmetic nean of the noise |levels neasured at these two points
(see Figure A36-9(a));

(b) If the condition described in paragraph (a) of this
section is not nmet, then it is assuned that the variation of
noise with the altitude of the airplane is the sane on both
sides; there is a constant difference between the |lines of noise
versus altitude on both sides (see Figure A36-9(b)). The

certification noise level is the maxi num val ue of the nean

bet ween t hese |i nes.

a) b)
A A4
PNLT ? PNLT '
__________ : e S
* ] '
\ //—\
)
/'/-T\‘\ i )
| I i
! ' '
) 1 )
i : !
Aeroplane ' 1 Aeroplane
s altitude : : altitude
Figure A36-9. Symmetry correction

A36.9.4 Integrated nmethod of adjustnent
A36.9.4.1 Ceneral. As described in this section, the
i ntegrated adjustnment nethod consists of reconputing under

reference conditions points on the PNLT tine history
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correspondi ng to neasured points obtained during the tests, and
conputing EPNL directly for the newtine history obtained in this
way. The main principles are described in sections A36.9.4.2

t hrough A36.9.4.4.1.

A36.9.4.2 PNLT conputati ons.

(a) The portions of the test flight path and the reference
flight path described in paragraph (a)(1) and (2), and
illustrated in Figure A36-10, include the noise tinme history that
is relevant to the calculation of flyover and approach EPNL. In

figure A36-10:

Y, Reference
flight path

Test
flight path

Y

Figure 36-10. Correspondence between measured and
reference flight pathsfor the application of theintegrated
method of adjustment
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(1) XY represents the portion of the neasured flight path
that includes the noise tine history relevant to the cal cul ation

of flyover and approach EPNL; XY, represents the corresponding

reference flight path.

(2) The points @ , @ &= Q represent airplane positions on
the nmeasured flight path at time tg tq1 and tpy respectively.
Point Qp is the point at which the noise was emtted and observed
as one-third octave values SPL(i)q at the noise measuring station
Kat tine t1. Point Q1 represents the correspondi ng position on
the reference flight path for noise observed as SPL(i),1 at the
reference neasuring station K, at time tyq1. @K and 1K, are
respectively the neasured and reference noi se propagati on paths,
which in each case formthe angle g with their respective flight
paths. Qo and G are simlarly the points on the reference
flight path corresponding to @ and Q, on the neasured flight
path. @ and Q, are chosen so that between Qg and Qp all
val ues of PNLT, (conputed as described in paragraphs A36.9.4.2.2

and A36.9.4.2.3) within 10 dB of the peak val ue are incl uded.
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(b) The portions of the test flight path and the reference
flight path described in paragraph (b)(1) and (2), and
illustrated in Figure A36-11(a) and (b), include the noise tine

history that is relevant to the calculation of lateral EPNL

(1) I'n figure A36-11(a) XY represents the portion of the
measured flight path that includes the noise tine history that is
relevant to the calculation of Lateral EPNL; in figure A36-11(b),

XYy represents the corresponding portion of the reference flight

path. For the Lateral noi se neasurenent, sound propagation is
affected not only by "inverse square"” and atnospheric

attenuation, but also by ground absorption and reflection effects

whi ch depend mainly on the angle vy.

(2) The points Qo &= Q and Q, represent airplane positions
on the neasured flight path at time tg tq1 and tp respectively.
Point Qp is the point at which the noise was emtted and observed
as one-third octave values SPL(i)q at the noise measuring station
Kat tine t1. The point Q1 represents the correspondi ng

position on the reference flight path for noi se observed as

SPL(i)rq at the measuring station Kr at time ty1. QK and Q1K

are respectively the neasured and reference noi se propagation

paths. Qo and G are simlarly the points on the reference
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flight path corresponding to (@ and Q, on the neasured flight
path. @ and Q, are chosen so that between Qo and Qp all
val ues of PNLT, (conputed as described in paragraphs A36.9.4.2.2

and A36.9.4.2.3) within 10 dB of the peak value are included. In

this case K, is only specified as being on a particular |ateral
line. The position of K and 41 are determned fromthe

foll ow ng requirenents:

(A (K and Q1K formthe sanme angle g1 with their

respective flight paths. and

(B) The differences between the angles yq1 and y,1 nust be

m nim zed using a nethod, approved by the FAA. The differences
bet ween the angles are mnimzed since, for geonetrical reasons,

it is generally not possible to choose K; so that the condition
descri bed in paragraph A36.9.4.2(b)(2)(A) is net while at the

sane tinme keeping y1 and y,q1 equal.

A36.9.4.2.1 |In paragraphs A36.9.4.2(a)(2) and (b)(2) the

time tyq is later (for Q1K > K) than tq1 by two separate

anount s:
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(1) The time taken for the airplane to travel the distance

QX 1Q o at a speed V, less the time taken for it to travel Q@ at

\%

(2) The tinme taken for sound to travel the distance Q 1K, -

QK.

Note 1: For the flight paths described in paragraphs A36.9.4.2(a)
and (b), if thrust or power cut-back is used there will be test
and reference flight paths at full thrust or power and at cut-
back thrust or power. \Wlere the transient regi on between these
affects the final result an interpolation nust be made between

t hem by an approved nethod such as that given in the current

Advi sory Gircular for this part.

A36.9.4.2.2 The neasured val ues of SPL(i); nmust be adjusted

to the reference values SPL(i)r1 to account for the differences

bet ween neasured and reference noise path | engths and between
measured and reference atnospheric conditions, using the nethods
of section A36.9.3.2.1 of this appendi x. A corresponding val ue

of PNL;1 nust be conputed according to the nmethod in section

A36.4.2. Values of PNL; nmust be conputed for tinmes tothrough t
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A36.9.4.2.3 For each value of PNLy1 a tone correction
factor Cq; nust be determ ned by anal yzing the reference val ues
SPL(i)r using the nethods of section A36.4.3 of this appendi x,
and added to PNLyq to yield PNLT,q  Using the process described

in this paragraph, values of PNLT, nust be conputed for tinmes to

t hrough t .

A36.9.4.3 Duration correction.

A36.9.4.3.1 The values of PNLT, corresponding to those of

PNLT at each one-half second interval nmust be plotted agai nst

time (PNLT,q at time tyq). The duration correction nust then be

determ ned using the nethod of section A36.4.5.1 of this

appendi x, to yield EPNL,.

A36.9.4.4 Source Noi se Adj ustnent.

A36.9.4.4.1 A source noise adjustnment, D3, nust be

determ ned using the nethods of section A36.9.3.4 of this

appendi Xx.
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A36.9.5 Flight path identification positions.

Posi ti on

Di sta
nce

AB

I ¢ TmoowXy

O VO 2L Rw—

V
Vi

Descri ption

Start of Takeoff roll

Lift-off

Start of first constant clinb

Start of thrust reduction

Start of second constant clinb

End of noise certification Takeoff flight

pat h
Start of noise certification Approach
flight path

Position on Approach path directly above
noi se measuring station

Start of |evel-off

Touchdown

Noi se neasurenent poi nt

Ref er ence measur enent poi nt

FI yover noi se measurenent poi nt
Lat eral noi se measurenent point
Approach noi se neasurenent point

End of noise certification Takeoff flight
track

Threshol d of Approach end of runway

Start of noise certification Approach
flight track

Position on neasured Takeoff flight path
corresponding to apparent PNLTM at
station K See section B36.9.3.2

Position on corrected Takeoff flight path
corresponding to PNLTM at station K See
section A36.9.3.2

ai rpl ane test speed

ai rpl ane reference speed

A36.9.6 Flight path di stances.

Uni t

Meani ng

feet(meters) Length of takeoff roll. The distance

al ong the runway between the start of
takeoff roll and lift off.
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AK

AM

Q Ky

K3zH

feet (neters)

feet (neters)

feet (neters)

feet(meters)

feet (neters)

feet(meters)

feet(meters)

Takeof f neasurenent distance. The

di stance fromthe start of roll to the

t akeof f noi se neasurenent station al ong
t he extended center line of the runway.
Takeoff flight track distance. The

di stance fromthe start of roll to the
takeoff flight track position along the
extended center line of the runway after
whi ch the position of the airplane need
no | onger be recorded.

Measured noi se path. The distance from
t he neasured airplane position Qto
station K

Ref erence noi se path. The distance from
the reference airplane position ¢ to

station K.

Ai rpl ane approach height. The hei ght of
t he airpl ane above the approach
measuring station.

Approach neasurenent distance. The

di stance fromthe runway threshold to

t he approach nmeasurenent station al ong
the extended center |ine of the runway.
Approach flight track di stance. The

di stance fromthe runway threshold to

t he approach flight track position al ong
the extended center |ine of the runway
after which the position of the airplane
need no | onger be recorded.
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Q, Y
17 6 MEASURED FLIGHT PATH
n

PROJECTION OF FLIGHT
PATH ON GROUND PLANE

.—-_‘
n

RUNWAY CENTRE LINE

Figure A36-11(a). Measured flight path

[/6,, REFERENCE FLIGHT PATH

Qi

RUNWAY CENTRE LINE

K PARALLEL TO THE RUNWAY CENTRE
LINE AT SPECIFIED DISTANCE

Figure A36-11(b). Referenceflight path
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12. Appendix B of part 36 is revised to read as foll ows:

APPENDI X B TO PART 36--NO SE LEVELS FOR TRANSPORT CATEGORY AND
JET Al RPLANES UNDER 8§ 36. 103

Sec.

B36. 1 Noi se measurenent and eval uati on.

B36. 2 Noi se eval uation netric.

B36. 3 Ref erence noi se nmeasurenent points.

B36. 4 Test noi se measurenent .

B36. 5 Maxi mum noi se | evel s.

B36. 6 Trade-of f s.

B36. 7 Noi se certification reference procedures.
B36. 8 Test procedures.

Section B36.1 Noise neasurenent and eval uati on.

Compliance with this appendi x nust be shown w th noise
| evel s neasured and eval uated using the procedures of appendix A

of this part, or under approved equival ent procedures.

Section B36.2 Noise evaluation metric.

The noi se evaluation netric is the effective perceived noi se
| evel expressed in EPNdB, as cal cul ated using the procedures of

appendi x A of this part.

Section B36.3 Reference noi se nmeasurenent points.

When tested using the procedures of this part, except as
provi ded in section B36.6, an airplane may not exceed the noise
| evel s specified in section B36.5 at the follow ng points on
| evel terrain:

(a) Lateral full-power reference noise neasurenment point:
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(1) For jet airplanes: the point on a line parallel to and
1,476 feet (450 m fromthe runway centerline, or extended
centerline, where the noise level after lift-off is at a maxi mum
during takeoff. For the purpose of show ng conpliance wth Stage
1 or Stage 2 noise limts for an airplane powered by nore than
three jet engines, the distance fromthe runway centerline nust
be 0.35 nautical mles (648 m.

(2) For propeller-driven airplanes: the point on the
extended centerline of the runway above which the airpl ane, at
full takeoff power, reaches a height of 2,133 feet (650 neters).
For tests conducted before March 20, 2002, an applicant may use
t he neasurenent point specified in section B36.3(a)(1) as an
alternative.

(b) Flyover reference noi se neasurenent point: the point on
t he extended centerline of the runway that is 21,325 feet
(6,500m fromthe start of the takeoff roll;

(c) Approach reference noi se neasurenent point: the point
on the extended centerline of the runway that is 6,562 feet
(2,000 m fromthe runway threshold. On level ground, this
corresponds to a position that is 394 feet (120 m vertically
bel ow t he 3° descent path, which originates at a point on the

runway 984 feet (300 m beyond the threshol d.

Section B36.4 Test noi se neasurenent points.
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(a) If the test noise neasurenent points are not |ocated at
the reference noi se neasurenent points, any corrections for the
difference in position are to be nmade using the sane adj ust nent
procedures as for the differences between test and reference
flight paths.

(b) The applicant nust obtain a sufficient nunber of
| ateral test noise neasurenent points to denonstrate to the FAA
that the maxi mum noi se | evel on the appropriate lateral |ine has
been determ ned. For jet airplanes, simnmultaneous nmeasurenents
must be nmade at one test noi se neasurenent point at its
symmetrical point on the other side of the runway. Propeller-
driven airplanes have an inherent asymmetry in | ateral noise.
Theref ore, sinultaneous neasurenents nust be nmade at each and
every test noi se neasurenent point at its symetrical position on
the opposite side of the runway. The neasurenent points are

considered to be symetrical if they are longitudinally within 33

feet (10 neters) of each other.

Section B36.5 Maxi num noi se | evel s.

Except as provided in section B36.6 of this appendi X,
maxi mum noi se | evel s, when determ ned in accordance with the
noi se eval uati on nmet hods of appendix A of this part, nay not

exceed the follow ng:
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(a) For acoustical changes to Stage 1 airpl anes, regardless
of the nunmber of engines, the noise | evels prescribed under
8§ 36.7(c) of this part.

(b) For any Stage 2 airplane regardl ess of the nunber of
engi nes:

(1) Flyover: 108 EPNdB for maxi num wei ght of 600, 000
pounds or nore; for each halving of maxi num wei ght (from 600, 000
pounds), reduce the limt by 5 EPNdB; the Iimt is 93 EPNdB for a
maxi mum wei ght of 75, 000 pounds or | ess.

(2) Lateral and approach: 108 EPNdB for maxi num wei ght of
600, 000 pounds or nore; for each halving of maxi mum wei ght (from
600, 000 pounds), reduce the |imt by 2 EPNdB; the limt is
102 EPNdB for a maxi num wei ght of 75,000 pounds or | ess.

(c) For any Stage 3 airplane:

(1) Flyover.

(1) For airplanes with nore than 3 engines: 106 EPNdB f or
maxi mum wei ght of 850, 000 pounds or nore; for each hal ving of
maxi mum wei ght (from 850, 000 pounds), reduce the limt by
4 EPNdB; the Iimt is 89 EPNdB for a maxi num wei ght of 44,673
pounds or |ess;

(1i) For airplanes with 3 engines: 104 EPNdB for maxi num
wei ght of 850,000 pounds or nore; for each hal ving of naxi mum

wei ght (from 850, 000 pounds), reduce the Ilimt by 4 EPNdB; the
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limt is 89 EPNdAB for a maxi mum wei ght of 63,177 pounds or |ess;
and

(ti1) For airplanes with fewer than 3 engines: 101 EPNdB
for maxi mum wei ght of 850, 000 pounds or nore; for each hal ving of
maxi mum wei ght (from 850, 000 pounds), reduce the limt by
4 EPNdB; the Iimt is 89 EPNdB for a maxi num wei ght of 106, 250
pounds or |ess.

(2) Lateral, regardl ess of the nunber of engines:
103 EPNdB for maxi num wei ght of 882,000 pounds or nore; for each
hal vi ng of maxi mum wei ght (from 882, 000 pounds), reduce the Iimt
by 2.56 EPNdB; the limt is 94 EPNdB for a maxi num wei ght of
77,200 pounds or |ess.

(3) Approach, regardl ess of the nunber of engines:
105 EPNdB for maxi mum wei ght of 617,300 pounds or nore; for each
hal vi ng of maxi mum wei ght (from 617, 300 pounds), reduce the limt
by 2.33 EPNdB; the limt is 98 EPNdB for a maxi num wei ght of

77,200 pounds or |ess.

Section B36.6 Trade-offs.

Except when prohibited by sections 36.7(c)(1) and
36.7(d)(2)(ii), if the maxi mum noi se | evels are exceeded at any
one or two neasurenent points, the follow ng conditions nust be

met :
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(a) The sum of the exceedance(s) may not be greater than
3 EPNdB;

(b) Any exceedance at any single point may not be greater
than 2 EPNdB, and

(c) Any exceedance(s) nust be offset by a corresponding

anount at another point or points.

Section B36.7 Noise certification reference procedures.

(a) Ceneral conditions:

(1) Al reference procedures nust neet the requirenents of
section 36.3 of this part.

(2) Calculations of airplane performance and flight path
nmust be made using the reference procedures and nust be approved
by the FAA

(3) Applicants nust use the takeoff and approach reference
procedures prescribed in paragraphs (b) and (c) of this section.

(4) [Reserved]

(5) The reference procedures nmust be determ ned for the
follow ng reference conditions. The reference atnosphere is
honmogeneous in terns of tenperature and relative humdity when
used for the cal cul ation of atnospheric absorption coefficients.

(i) Sea level atnospheric pressure of 2116 pounds per

square foot (psf) (1013.25 hPa);
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(1i) Anbient sea-level air tenperature of 77°F (25°C, i.e.

| SA+10°C) ;

(t1i1) Relative humdity of 70 per cent; and

(tv) Zero w nd.

(v) In defining the reference takeoff flight path(s) for
the takeoff and | ateral noi se neasurenents, the runway gradient

is zero.

(b) Takeoff reference procedure:

The takeoff reference flight path is to be cal cul ated
using the foll ow ng:

(1) Average engine takeoff thrust or power nust be used
fromthe start of takeoff to the point where at |east the
foll ow ng hei ght above runway | evel is reached. The takeoff
t hrust/power used nust be the maxi mum avail able for norma
operations given in the performance section of the airplane
flight manual under the reference atnospheric conditions given in
section B36.7(a)(5).

(1) For Stage 1 airplanes and for Stage 2 airplanes that do
not have jet engines with a bypass ratio of 2 or nore, the

foll ow ng apply:

(A): For airplanes with nore than three jet engi nes--700

feet (214 neters).
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(B): For all other airplanes--1,000 feet (305 neters).

(i) For Stage 2 airplanes that have jet engines with a
bypass ratio of 2 or nore and for Stage 3 airplanes, the
foll ow ng apply:

(A): For airplanes with nore than three engi nes--689 feet
(210 neters).

(B): For airplanes with three engines--853 feet (260
meters).

(C For airplanes with fewer than three engi nes--984 feet
(300 neters).

(2) Upon reaching the height specified in paragraph (b)(1)
of this section, airplane thrust or power nust not be reduced
bel ow that required to maintain either of the foll ow ng,
whi chever is greater:

(i) Aclinb gradient of 4 per cent; or

(i) In the case of nmulti-engine airplanes, |level flight
w th one engi ne inoperative.

(3) For the purpose of determning the | ateral noise |evel,
the reference flight path nust be cal culated using full takeoff
power throughout the test run without a reduction in thrust or
power. For tests conducted before March 20, 2002, a single

reference flight path that includes thrust cutback in accordance
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wi th paragraph (b)(1) of this section, is an acceptable
alternative in determning the lateral noise |evel

(4) The takeoff reference speed is the all-engine operating
takeof f clinb speed selected by the applicant for use in norma
operation; this speed nust be at |east V2+10kt (V2+19kni h) but
may not be greater than V2+20kt (V2+37kmih). This speed nust be
attai ned as soon as practicable after lift-off and be maintai ned
t hroughout the takeoff noise certification test. For Concorde
ai rpl anes, the test day speeds and the acoustic day reference
speed are the m ni num approved val ue of V2 +35 knots, or the all-
engi nes-operating speed at 35 feet, whichever speed is greater as
determ ned under the regulations constituting the type
certification basis of the airplane; this reference speed nay not
exceed 250 knots. For all airplanes, noise val ues neasured at
the test day speeds nust be corrected to the acoustic day
ref erence speed.

(5) The takeoff configuration selected by the applicant
nmust be mai ntai ned constantly throughout the takeoff reference
procedure, except that the | anding gear may be retracted.
Configuration neans the center of gravity position, and the
status of the airplane systens that can affect airplane
performance or noi se. Exanples include, the position of lift
augnent ati on devi ces, whether the APU is operating, and whet her

air bl eeds and engi ne power take-offs are operating;
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(6) The weight of the airplane at the brake rel ease nmust be
t he maxi num t akeof f wei ght at which the noise certification is
requested, which may result in an operating limtation as
specified in 8 36.1581(d); and

(7) The average engine is defined as the average of all the
certification conpliant engines used during the airplane flight
tests, up to and during certification, when operating within the
l[imtations and according to the procedures given in the Flight
Manual. This will determne the relationship of thrust/power to

control paraneters (e.g., Ny or EPR). Noise neasurenments nade

during certification tests nust be corrected using this

rel ati onship.

(c) Approach reference procedure:
The approach reference flight path nmust be cal cul ated

using the foll ow ng:

(1) The airplane is stabilized and following a 3° glide
pat h;

(2) For subsonic airplanes, a steady approach speed of Vger
+ 10 kts (Vrer + 19 kmih) with thrust and power stabilized nust be
establ i shed and mai ntai ned over the approach neasuring point.
For Concorde airplanes, a steady approach speed that is either
the I anding reference speed + 10 knots or the speed used in

establ i shing the approved | andi ng di stance under the
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ai rwort hiness regul ations constituting the type certification
basis of the airplane, whichever speed is greater. This speed
nmust be established and mai ntai ned over the approach neasuring
poi nt ..

(3) The constant approach configuration used in the
airworthiness certification tests, but with the |anding gear
down, nust be maintained throughout the approach reference
procedur e;

(4) The weight of the airplane at touchdown nust be the
maxi mum | andi ng wei ght permtted in the approach configuration
defined in paragraph (c)(3) of this section at which noise
certification is requested, except as provided in 8 36.1581(d) of
this part; and

(5) The nost critical configuration nust be used; this
configuration is defined as that which produces the hi ghest noise
| evel wth normal depl oynment of aerodynamic control surfaces
including lift and drag produci ng devices, at the weight at which
certification is requested. This configuration includes al
those itens listed in section A36.5.2.5 of appendix A of this
part that contribute to the noisiest continuous state at the

maxi mum | andi ng wei ght in normal operation.

Section B36.8 Noise Certification Test procedures.

(a) Al test procedures nust be approved by the FAA
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(b) The test procedures and noi se neasurenents nust be
conducted and processed in an approved manner to yield the noise
eval uation netric EPNL, in units of EPNdB, as described in
appendi x A of this part.

(c) Acoustic data nust be adjusted to the reference
conditions specified in this appendi x using the nethods descri bed
in appendix A of this part. Adjustnments for speed and thrust
must be made as described in section A36.9 of this part.

(d) If the airplane’s weight during the test is different
fromthe weight at which noise certification is requested, the
requi red EPNL adj ustnment nmay not exceed 2 EPNdAB for each takeoff
and 1 EPNdB for each approach. Data approved by the FAA nust be
used to determne the variation of EPNL with weight for both
t akeof f and approach test conditions. The necessary EPNL
adjustnent for variations in approach flight path fromthe
reference flight path nust not exceed 2 EPNdB.

(e) For approach, a steady glide path angle of 3° + 0.5° is
accept abl e.

(f) If equivalent test procedures different fromthe
reference procedures are used, the test procedures and al
met hods for adjusting the results to the reference procedures
nmust be approved by the FAA. The adjustnents nmay not exceed
16 EPNdB on takeoff and 8 EPNdB on approach. |[If the adjustnent

is nore than 8 EPNAB on takeoff, or nore than 4 EPNdB on
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approach, the resulting nunbers nust be nore than 2 EPNdB bel ow
the limt noise levels specified in section B36.5.

(g) During takeoff, lateral, and approach tests, the
ai rplane variation in instantaneous indicated airspeed nust be
mai ntained within +/-3% of the average airspeed between the
10dB-down points. This airspeed is determned by the pilot’s
ai rspeed indicator. However, if the instantaneous indicated
ai rspeed exceeds +/-3 kt (+/-5.5 kmih) of the average airspeed
over the 10dB-down points, and is determ ned by the FAA
representative on the flight deck to be due to atnospheric
turbul ence, then the flight so affected nust be rejected for
noi se certification purposes.

Not e. Qui dance naterial on the use of equival ent procedures is

provided in the current Advisory Circular for this part.

13. Renove and reserve appendi x C of part 36.

Section G36.105 [ Anended]

14. Anend paragraph (f) of section G36.105 of appendi x G by
renmovi ng the reference “paragraph A36.3(e) of Appendix A" and
addi ng “paragraphs A36.3.8 and A36.3.9 of Appendix A’ inits

pl ace.

Section H36.111 [ Anended]
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15. Revise paragraph (c)(3) of section H36.111 of appendi x
H by renoving the reference "A36.3(f)(3)" and adding "A36.3.9.11"

inits place.

Section H36.201 [ Anmended]
16. Revise paragraph (b) of section H36.201 of appendix H
by renoving the reference "B36.5(a)" and adding "A36.4.3.1 — Step

1" inits place.

| ssued i n Washi ngton, DC, on June 29, 2000
1S/

Paul R Dykeman
Acting Director of Environnent and Energy
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